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54 [Title of Invention] 

Nonpeptidic type interleukin 8 antagonist 

57 [Abstract] (with revisions) 

[Means of Resolution] A nonpeptidic type interleukin 8 
antagonist containing compounds represented by general formula 
[1] 




CD 



[In the formula, A represents an alkylene or C=0 , B represents an 
alkylene, O, or a direct bond, D represents an optionally- 
substituted branched-chain alkyl, X represents 

(In the formula, R 5 represents H, halogens, optionally- 
substituted alkyls, etc.) or N, R 1 and R 2 , which may be identical 
or different, represent H, halogens, optionally-substituted 
alkyls, optionally-substituted aryls, R 3 represents H, halogens, 
optionally-substituted alkyls, alkoxyls, etc., R 4 represents H, 
halogens, optionally-substituted alkyls or alkoxyls] as the 
active ingredient. 
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[Scope of Patent Claim] 

[Claim 1] A nonpeptidic type interleukin 8 antagonist containing 
the compound represented by general formula [1] or 
pharmacologically permissible salts thereof as the active 
ingredient 

[First chemical formula] 



j 

A 

i 

D 

[In the formula, A represents an alkylene or C=0, B represents an 
alkylene, O, or a direct bond, D represents an optionally- 
substituted branched-chain alkyl, X represents 
[Second chemical formula] 

(In the formula, R 5 represents H, halogens, optionally- 
substituted alkyls, formyls or acyls) or N, R 1 and R 2 , which may 
be identical or different, represent H, halogens, optionally- 
substituted alkyls, optionally-substituted aryls, optionally- 
substituted aralkyls, alkoxyls or CF 3 , R 3 represents H, halogens, 
optionally-substituted alkyls, alkoxyls, nitros, carboxyls, 
cyanos, alkoxy carbonyls, — NR 6 R 7 [In the formula, R 6 and R 7 , which 
may be identical or different, represent H, optionally- 
substituted alkyls, or 

[Third chemical formula] 




— C-N 
H H 

0 NH 2 

(In the formula, R 8 represents an optionally-substituted alkyl or 
optionally-substituted aryl ) ] or guanidyls, R 4 represents H, 
halogens, optionally-substituted alkyls or alkoxyls] . 

[Claim 2] A compound selected from the group comprising 1-tert- 
butyloxy carbonyl- 5 -methyl -2 -phenyl indole , 3-bromo- 1 -t ert- 
butyloxy carbonyl- 5 -methyl -2 -phenyl indole , 1-tert-butyloxy 
carbonyl-2- ( 4 -nit rophenyl ) indole, 1- (3, 3-dimethylbut yryl ) -2- 
phenylindole, 3-bromo-l- (3, 3-dimethylbutyryl ) - 5 -methyl - 2 - 
phenylindole and 3-acetyl- (3, 3-dimethylbutyryl) -2 -phenylindole or 
pharmacologically permissible salts thereof. 

[Claim 3] A nonpeptidic type interleukin 8 antagonist containing 
the compounds cited in Claim 2 or pharmacologically permissible 
salts thereof as the active ingredient, 
[Detailed Description of the Invention] 
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[0001] 

[Field, of Industrial Utilization] The present invention concerns 

a nonpeptidic type interleukin 8 antagonist. 

[0002] 

[Related Art] Inflammation is induced as an organic reaction 
accompanying tissue damage in trauma and infection, post-ischemic 
irrigation, allergy and autoimmune disorders, but various 
inflammation factors are created at an inflammation site, 
vascular permeability is accelerated with ' vasodilatation, and 
invasion by peripheral leukocytes is observed. Invasion by 
peripheral leukocytes of inflammation sites follows the course of 
1) adhesion of leukocytes to vascular endothelium, 2) passage 
through gaps of vascular endothelium, 3) breakdown of basilar 
membrane, 4) extravasation, 5) migration through tissue. 
Leukocyte chemotactic factors (LCF) including leukotriene B 4 
(LTB 4 ) produced from inflammation sites, complementary 
constituent C5a, platelet activating factor (PAF) , and formyl 
peptides ( FMLP) , which are bacterial derived substances, are 
believed to play the central role as factors that induce such 
leukocyte movement. Various approaches have been taken to treat 
inflammation disorders through control of these LCFs. In recent 
years, interleuken 8 (hereinafter abbreviated IL-8) has been 
isolated and refined from the incubation supernatant of monocytes 
stimulated by endotoxins (LPS) as a new leukocyte chemotactic 
factor, and cloning of its cDNA has been carried out (Matsujima 
et al., Medical Immunology, 18, 9-16, 1989). IL-8 is produced by 
excising the N terminal portion containing signal peptides from 
* amino acid 99, followed by production of mature IL-8 from amino 
acid 72 (Matsujima et al . , J". Exp. Med., 167, 1883-1893, 1988). 
The effects of IL-8 on neutrocytes in vitro include chemotactic 
effects as well as release of lysosome enzymes (Schroeder et al., 
J". Immune, 139, 3474, 1987) and induction of LTB 4 production 
(Schroeder et al . , J . Exp. Med., 170, 847, 1989), while in vivo 
effects include neutrocyte invasion upon localized administration 
(Larsen et al . , Science, 243, 1464, 1989) and neutrophilia upon 
intraperitoneal or intravenous administration (Van Damme et al. , 
J". Exp. Med., 167, 1364, 1988). Elevations of the IL-8 
concentration in blood have been reported in cases of rheumatoid 
arthritis, ischemic irrigation trauma, ARDS (adult respiratory 
distress syndrome) , and inflammation disorders such as nephritis 
(Matsujima et al . , Medical Immunology, 22, 699-708, 1991). In 
light of such facts, the prevention of tissue damage caused by 
neutrocytes has been attempted by inhibiting neutrocyte invasion 
through controlling IL-8, and in one such attempt, an IL-8 
antagonist that inhibits binding of IL-8 to receptors in the 
presence of neutrocytes has been reported (Hayashi et al., J". 
Immunol., 154, p. 814-824, 1995). However, the IL-8 antagonist 
in this report is a peptide that is restricted in terms of the 
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administration route. On the other hand, part of the compound 
represented by general formula [1] in the present invention has 
been stated in the gazette of Japanese Kokai Publication Hei-3- 
44370 and the gazette of Japanese Kokai Publication Hei-3-271288 . 

However, the gazette of Japanese Kokai Publication Hei-3-44370 
merely discloses the compound as a local agent for treating 
dermal disorders while the gazette of the Japanese Kokai 
Publication Hei-3-271288 discloses an intermediate for 
synthesizing compounds that are useful in the treatment of 
circulatory-system disorders . 
[0003] 

[Problems Solved by the Invention] The objective of the present 
invention is to develop an orally administered nonpeptidic type 
interleukin 8 antagonist. 

[0004] 

[Means of Solving the Problems] The nonpeptidic type interleukin 
8 antagonist pursuant to the present invention is characterized 
by inclusion of the compound represented by general formula [1] 
or pharmacologically permissible salts thereof as the active 
ingredient 
[0005] 

[Fourth chemical formula] 




CI) 



A 



i 

D 

[In the formula, A represents an alkylene or C=0, B represents an 
alkylene, O, or a direct bond, D represents an optionally- 
substituted branched-chain alkyl, X represents 
[0006] 

[Fifth chemical formula] 

(In the formula, R 5 represents H, halogens, optionally- 
substituted alkyls, formyls or acyls) or N, R 1 and R 2 , which may 
be identical or different, represent H, halogens, optionally- 
substituted alkyls, optionally-substituted aryls, optionally- 
substituted aralkyls, alkoxyls or CF 3 , R 3 represents H, halogens, 
optionally-substituted alkyls, alkoxyls, nitros, carboxyls, 
cyanos, alkoxy carbonyls, — NR 6 R 7 [In the formula, R 6 and R 7 , which 
may be identical or different, represent H, optionally- 
substituted alkyls, or 
[0007] 

[Sixth chemical formula] 
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(In the formula, R 8 represents an optionally-substituted alkyl or 
optionally-substituted aryl) ] or guanidyls, R 4 represents H, 
halogens, optionally-substituted alkyls or alkoxyls] . 

[0008] Novel compounds that are used as IL-8 antagonists in the 
present invention also include l-tert-butyloxycarbonyl-5-methyl- 
2 -phenyl indole, 3 -bromo- 1 -tert-but y loxycarbonyl- 5 -methyl -2 - 
phenylindole, 1-t ert-but yloxycarbonyl-2 - ( 4 -ni t rophenyl ) indole, 

1- (3, 3-dimethylbutyryl ) -2-phenylindole , 3-bromo-l- (3, 3- 
dimethylbutyryl ) -5-methyl-2-phenylindole and 3-acetyl- (3, 3- 
dimethylbutyryl ) -2-phenylindole or pharmacologically permissible 
salts thereof. 

[0009] 

[Mode of Implementing the Invention] Notations used in the 
specification of the present invention are explained below. 
Alkylenes connotes straight-chain or branched-chain groups having 
1 to 4 carbon atoms typified by methylene, ethylene, propylene, 

2- methylpropylene , etc. 

[0010] Branched-chain alkyls connotes branched-chain alkyls 
having 3 to 6 carbon atoms typified by isopropyl, isobutyl, t- 
butyl, 2-methylpropyl, 1, 1 -dimethylpropyl , 1, 2, 2 - 1 r imethylpropyl , 
etc. The branched-chain alkyls in question may be displaced by 
hydroxyls, aminos, halogens, etc. 

[0011] Alkyls include straight-chain or branched-chain groups 
having 1 to 6 carbon atoms typified by methyl, ethyl, butyl, 
isobutyl, t-butyl, n-hexyl, etc. The alkyls in question may be 
displaced by hydroxyls, aminos, halogens, etc. 

[0012] Acyls include straight-chain or branched-chain groups 
having 2 to 6 carbon atoms typified by acetyl, propionyl, 
butyryl, isobutyryl, valeryl, pivaloyl, hexanoyl, etc. 
[0013] Aryls are bicyclic groups fused with phenyls, naphthyls, 
or orthos that have 8 to 10 cyclic atoms with at least one ring 
being an aromatic ring (for example, indenyl ) . The aryl in 
question may be displaced by hydroxyls, aminos, halogens, etc. 
[0014] The aryl portion of aralkyls is similar to that mentioned 
above while the alkyl portion would be a straight-chain or 
branched-chain group having 1 to 3 carbon atoms, typified by 
benzyl, phenethyl, 3 -phenylpropyl , 1-naphthylmethyl , 3- ( 2- 
naphthyl) propyl. The aralkyl in question may be displaced by 
hydroxyls, aminos, halogens, etc. 

[0015] Alkoxyl connotes straight-chain or branched-chain groups 
having 1 to 4 carbon atoms typified by methoxy, ethoxy, propoxy, 
butoxy, isobutoxy, t-butoxy, etc. 
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[0016] Alkoxycarbonyl connotes straight-chain or branched-chain 
groups in which the alkoxy portion has 1 to 4 carbon atoms 
typified by methoxycarbonyl , ethoxycarbonyl, propoxycarbonyl, 
but ox year bony 1 , t-butoxycarbonyl, etc. 

[0017] Halogen connotes chlorine, bromine, fluorine, iodine, etc. 

[0018] The compounds cited below or pharmacologically permissible 
salts thereof are especially desirable as the active ingredients 
of nonpeptidic type interleukin 8 antagonists pursuant to the 
present invention, and are novel compounds. The novel compounds 
in question are 1 -tert-butyloxycarbonyl- 5 -methyl -2 -phenyl indole , 
3-bromo-l-tert-butyloxycarbonyl-5-methyl-2-phenylindole, 1-tert- 
butyloxycarbonyl-2- ( 4 -ni t rophenyl ) indole, 1- (3, 3- 

dimethylbutyryl ) -2 -phenylindole , 3-bromo-l- (3, 3-dimethylbutyryl ) - 
5-methyl-2-phenylindole and 3-acetyl- (3, 3-dimethylbutyryl) -2- 
phenylindole . 

[0019] The present invention includes all optical isomers based 
on asymmetric carbons of the compound represented by general 
formula [1] (hereinafter abbreviated compound [1]). These can be 
individually isolated by known techniques. 

[0020] Pharmacologically permissible salts thereof of compound 
[1] include alkali metal salts (for example, salts with lithium, 
sodium, potassium) , alkaline earth metal salts (for example, 
salts with calcium, magnesium) , aluminum salts, ammonium salts, 
salts with organic bases (for example, salts with triethyl amine, 
morphlin, piperidine, triethanol amine) , inorganic acid addition 
salts (for example, salts with hydrochloric acid, hydrobromic 
acid, hydriodic acid, sulfuric acid, phosphoric acid) , organic 
acid addition salts (for example, salts with p-toluene sulfonic 
acid, methane sulfonic acid, benzene sulfonic acid, formic acid, 
acetic acid, trifluoro acetic acid, oxalic acid, citric acid, 
malonic acid, fumaric acid, glutaric acid, adipic acid, maleic 
acid, tartaric acid, succinic acid, mandelic acid, malic acid, 
etc.), and salts with amino acids (for example, glutamic acid, 
aspartic acid, etc.) . 

[0021] Compounds represented by general formula [1] that are 
contained in the nonpeptidic type interleukin 8 antagonist 
pursuant to the present invention can be produced by the method 
presented below. 

Method 1. Synthesis of indole compounds 
[Compound in which X in general formula [1] is 
[0022] 

[Seventh chemical formula] 

[0023] (In the formula, R 5 is identical with the aforementioned)] 

[0024] Step 1 Synthesis of 2-phenylindole framework 

[0025] 
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[Eighth chemical formula] 




(5) 

[0026] (Each notation in the formula is identical with that 
mentioned above) 

[0027] The 2 -phenyl indol e framework represented by formula [5] 
can be synthesized by the known Fisher indole synthesis method. 
Specifically, the phenylhydrazine derivatives represented by 
formula [2] (or salts thereof) are reacted with acetophenone 
derivatives represented by formula [3], and the resulting 
phenylhydrazone [4] is subjected to cyclization to complete the 
synthesis. Compounds in which R 3 represents guanidyls or -NR 6 R 7 
(R% R 7 have the same significance as above) as stated below, are 
produced by first forming a 2-phenylindole framework [5] with R 3 
capable of being displaced by the substituents in question (for 
example, nitros) , followed preferably by displacement with the 
substituents in question. The reaction of phenylhydrazine 
derivative [2] (or salts thereof) with acetophenone derivative 
[3] can be carried out in a suitable solvent such as alcohols 
typified by methanol and ethanol, ethers typified by 
tetrahydrofuran (THF) and dioxane, or hydrocarbons typified by 
benzene and toluene. 

[0028] The reaction temperature generally would range from room 
temperature to a temperature at which reflux of the reaction 
mixture is possible (120°C) . The reaction would be continued 
from several minutes to as much as 24 hours. In addition, the 
reaction can be carried out in the presence of an acid catalyst 
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such as sulfuric acid. Aforementioned reaction may also be 

D^n^^^f whil \ removin g an V water that was generated using a 
Dean-Stark apparatus as required. 

[0029] The phenylhydrazone derivative [4] generated in 
aforementioned confirmation reaction may be used as is or 
separation from a reaction mixture in accordance with 
conventional techniques may be followed by a cyclization reaction 
to yield phenylindole derivative [5] . Cyclization of 
phenylhydrazone derivative [4] may be carried out without a 
solvent or in a suitable solvent such as a halogenated 
hydrocarbon typified by methylene chloride and chloroform, or 

wou d^^ V^-' ( ? he solvent used a cyclization reaction 

n^i be suitably selected based on the type of acid catalyst 
used and an anhydrous solvent preferably would be used). The 
phenylhydrazone derivative [4] would be treated with 
polyphosphoric acid, an organic ester, or a Lewis acid typified 
by tin tetrachloride and zinc chloride, or it may be treated with 
an acidic alcohol solvent. The reaction temperature in 
cyclization of phenylhydrazone derivative [4] would generally 
range from room temperature to the temperature at which reflux of 
SS^o^? S ™ lxture ls Possible (200°C), and the reaction would 
r««S«? m several minutes to as much as 24 hours 

[OO30] Step 2 Induction reaction of R 5 into 2 -phenylindole 
framework 
[0031] 

[Ninth chemical formula] 





C 5 } 



C 6^ 



[0032] (Each notation in the formula is identical with that 
mentioned above) 

[0033] Step 2-1 Method using organic metal compounds 
(When R 5 is an optionally-substituted alkyl or acyl) 
The induction of R 5 into 2-phenylindole derivative [5] can be 
H?™:?,°"\^ilizing the anions created by acting 2-phenylindole 

ifTv!! - t5] 3 base - Organic metal compounds typified by 

f 1 i t ? 1UmS SUCh as but Yl lithium and Grignard reagents 

typified by methyl magnesium bromide may be utilized as the 
base Compound [6] (R» is an optionally-substituted alkyl or 
acyl) can be derived by reacting alkylation reagents or acylation 
reagents on anions created through these reagents 
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metal compounds typified bv allcvl 1 it^.T™ i ] th or 9 ani c 

esse s sssr^s-Is/rs^ -1" ™ sl 

which reflux of the reach ion ™7^, ° a tem Perature at 

^ . L " e reaction mixture is Doqqihl o n-jnon mi_ 

reaction would b e continued iron, seve.al^inunil to^ Lh't 24 

[0035] Anions of 2-phenylindole derivative [5] ere created 
-Tn^ti^TeT^^^ ioe 
TOSS ^ideVsuen- S^'MJ'SS ^ 

minute^to^s C Juch 2" hours" ^ C ° nti ™ ed several 

formyl o^acyl) b "° d ° n V "™*« reaction (When R 5 is a 

The induction of R* into 2-phenylindole derivative f51 can Hp 

aT^thyi^taSder 13 ^ 1 ^ ^ N ^-^th ylf oLaMde o^-^^ 
h?™^ Concretely, * tertiary amide compound typified b V N N— 
™ Y h ^^t^ ° r N ' N - d ™thylacetamide and phosphorL 
compounds typified by phosphorus oxychloride are reScreS without- 

rLgfno fiL Sr t/?? 3 solvent) at a reaction temperature 
mixturl iJ possible (^"o^ oe ° f thS action 

hy^roxiL W :oiSt?:n SUb r Ct % d ^ • ^ ^-^i STe^ 10 " 
or acyxf Solutlon ' etc - to yield compound [6] ( R» is a formyl 

[0038] Step 2-3 When R 5 is a halogen 
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0°C to a temperature at whTch refTux Tthf" W °. Uld ran *° fr ° m 
possible (120°C) retlux of the reaction mixture is 

several minutes' to^s ^c^^hotT/s^ ^ ^ '«» 

1 pSeiyfJ^ole^^eioSk 0 " SUbStit — ^ — A— B— D) into N atoms o f 

[0040 ] 3_1 C ° mpOUnds in whic h A is CO and B is O . 

[Tenth chemical formula] 





C 6 3 

menJionirSo^r^ 1011 ^ ^ ±S with that 

E6root^ned n rn C StSo I* cf^r^^ S t0 the N ^ ° f compound 

[0043] Concretely, anions of compound [6] can be created £5 

2opt\ r por C o™n 

solvent. The reaction temperature generally would range from 0°C 

Pos a ib!e P 7,5oo U cT ^ 1UX ° f thS "«tion mix a C?I ^° ° ° 

possible (120 C), and the reaction would be continued from 
several minutes to as much as 24 hours. ™ 
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^11 , treating compound [61 with 

aljcoxycarbonylation a g en t withouE crear ing"^^ of compound 

[0046] Step 3-2 Compounds in which A is CO RHc.ii,-, 
is CO and B is a direct bond ' 13 alk ^™^ or A 

[0047] 

[Eleventh chemical formula] 



u 



C 6 ) 




C 8 J 




C 6 3 




C 9) 



m en^ 8 Lid a ; DO ;;r ation in the formula is ^ that 

1- The reaction condition! £e "SSntiSSi wirTX ln StSP 3 " 

[0050] Step 3-3 Compounds in which A and Bare ^1*1 StSP 3-1 " 

Jxplained first C ° m P° und f ™ compound [6] is" 

[0051] 

[Twelfth chemical formula] 
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HO-A-B-D . X'-A-B-D 

ClOD au 

HO-A-D _ X ,_ A _ D 

Cl23 CIS) 



alcohol TfSf o? [12] w'thTlo \ Can bS derived by treating 
^ , e or trieth yl amine. Compounds r 14 1 = nr j r i r i v>^i ^ 



derived . 
[0054] 

[Thirteenth chemical formula] 
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X'-A-D (13) R 



mentiLid a :w;r atl0n ±n f ° rmUla ±S ldenti «l that 

alkoxycarbonylation'agent in SteS 3-" ™i- lnStead ° f . the 

are identical with those in Step 3-1 reaction conditions 

£™1 tni p ^t~ho?srs; d ! v ^ g w ?if f ^i; alkylene and B is ° 

e^plJined^ ^^^aj^^ ?g, ? ^^^7 

[0058] 

[Fourteenth chemical formula] 



HO-D 
C163 



X 2 -A-0-D 
C17) 



[0059] ( X » in the formula represents a halogen while the othPr 
?SSSSi°£^ ar !? ldentiCal With the aforementioned) " ° th ° r 

^ 00 L 0 ri^rtLo°u%h CO uS^rmIr^ d s iS b a S.S^l^o! 4 ^^^ 
co^ou^^^ ^r^n halidSS - cSm P o^;°in [ wh 6 IchTof 

a, co-dihalogoalkane X-A-X* typified by 1,2-dibromoethanT" 1°3- 
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dibromopropane. That would be followed by reaction of the 
resulting compound [17] with compound [6] . 
[0061] 

[Fifteenth chemical formula] 




[0062] (Each notation in the formula is identical with that 
mentioned above) 

[0063] Compound [18] is derived from compound [6] by using 
halogeno alkyl ether compound [17] derived in aforementioned 
reaction instead of the al koxycarbonylat ion agent in Step 3-1. 
The reaction conditions are identical with those in Step 3-1. 

[0064] Step 2 and Step 3 are independent. As indicated above, 
the induction of R 5 through Step 2 can be followed by the 
induction of -A-B-D through Step 3, or the induction of -A-B-D 
through Step 3 can be followed by the induction of R 5 through 
Step 2. Furthermore, R 5 and -A-B-D can be inducted concurrently 
when R 5 and -A-B-D are identical. 

[0065] Step 4 When R 3 is — NR 6 R 7 (R 6 , R 7 have the same significance 
as above) or is guanidyl 
[0066] 

[Sixteenth chemical formula] 
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[0067] (Each notation in the formula is identical with that 
mentioned above) 

[0068] Compounds in which R 3 is -NR 6 R 7 (R% R 7 have the same 
significance as above) or a guanidyl can be converted from 
compound [19] in which R 3 is a nitro into the target group by 
such techniques as those presented below. 

[0069] Step 4-1 Compound [20] in which R 3 is — NR 6 R 7 (R 6 , R 7 are 
both H) 
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First, the nit ro group is converted into an amino. This is 
carried out by reacting nitro compound [19] in a hydrogen 
atmosphere at a temperature ranging from 0°C to room temperature 
for several minutes to 48 hours in a solvent such as methanol, 
ethanol, or a mixed solvent of these using 1 to 50 wt . % of 10% 
palladium charcoal as a catalyst. 

[0070] Step 4-2 Compounds [21] and [75] in which R 3 is — NR 6 R 7 (one 
or both of R 6 , R 7 are optionally-substituted alkyls) 

Compounds [21] and [75] in which R 3 is — NR 6 R 7 (one or both of R 6 , 
R 7 are optionally-substituted alkyls) can be synthesized by the 
following method. 

[0071] i) Compound [21] in which R 6 is an optionally-substituted 
alkyl and R 7 is H can be derived by reacting amino compound [20] 
derived in aforementioned Step 4-1 with the aldehyde Y 6 CHO (Y 6 
represents an optionally-substituted alkyl in which the number of 
carbon atoms is at least 1. Y 6 represents H when the number of 
carbon atoms of R 6 is 1.) in a solvent such as methanol in the 
presence of a reducing agent such as sodium cyanoborohidr ide 

(NaBH 3 CN ) or in a hydrogen atmosphere with a catalyst such as 
palladium charcoal or Raney nickel. The reaction temperature 
would range from 0°C to 150°C and the reaction duration would be 
one hour to 48 hours. 

[0072] ii) Compound [75] in which R 6 and R 7 are optionally- 
substituted alkyls can be synthesized by reacting compound [21] 
derived in aforementioned i) with aldehyde Y 7 CHO (Y 7 represents an 
optionally-substituted alkyl in which the number of carbon atoms 
is one fewer than in R 7 . When the number of carbon atoms of R 7 is 
1, Y 7 is H) in the same manner as in aforementioned i) . 
[0073] Compound [22] in which R 3 is 6- ( 4 -aminoquinolyl ) ureido 
Compound [22] in which R 3 is 6- ( 4 -aminoquinolyl ) ureido can be 
synthesized in the following manner. First, amino compound [20] 
derived in Step 4-1 is reacted with a carbonylat ion agent such as 
triphosgene or N, N-carbonyldiimida zole in a solvent such as 
methylene chloride in the presence of a base such as triethyl 
amine as required at a temperature ranging from 0°C to a 
temperature at which reflux of the reaction mixture is possible 
(160°C) for several minutes to 24 hours. The reaction product 
would then be reacted directly or, following isolation of the 
isocyanate from the reaction mixture in accordance with usual 
techniques, said isocyanate would be reacted with 4,6- 
diaminoquinoline compound (Pratt et al . , J . Amer . Chem. Soc . , 
1948, 70, 4065) in a solvent such as acetic acid or H , H— 
dimethylf ormamide for several minutes to 24 hours at a reaction 
temperature ranging range from 0°C to a temperature at which 
reflux of the reaction mixture is possible (160°C) to yield the 
desired product. 

[0074] Step 4-4 Compound wherein R 3 is a guanidyl [23] 
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Compound wherein R 3 is a guanidyl [23] can be derived by reacting 
amino compound [20] derived in Step 4-1 in a solvent such as 
methanol or N , N-dime thyl f ormamide with a guanidylat ion agent such 
as cyanamide or 3 , 5-dimethylpyrazole- 1-carboxamidine nitrate in 
the presence of a base such as t r iethylamine . The reaction 
temperature would range from 0°C to 120°C and the reaction 
duration would range from 1 hour to 48 hours. 

[0075] The induction of each type of substituent into alkyls 
would be carried out in accordance with conventional methods at a 
suitable step in the procedures (for example, halogenation using 
a halogenation agent such as N-bromosuccinimide followed by 
conversion into each type of substituent). 

[0076] Production method 2 Synthesis of benzoimidazole compounds 

(Compound in which X in general formula [1] is N) 

[0077] Step 1 Synthesis of 2 -phenylbenzoimida zole framework 

[0078] 

[Seventeenth chemical formula] 




C24) C2 5] 




C2 6) 




R 4 

C2 73 

[0079] (Each notation in the formula is identical with that 
mentioned above) 

[0080] The 2 -phenylbenzoimida zole framework [27] is synthesized 
by reacting or thophenylene diamine compound [24] with 
benzaldehyde compound [25] , followed by cyclization of the 
resulting Schiff base compound [26] . The compound in which R 3 is 
— NR 6 R 7 (R% R 7 have the same significance as above) , guanidyls, as 
indicated below, would have the 2-phenylbenzoimidazole framework 

[27] formed while R 3 is a group that can be displaced by the 
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substituent in question (for example, nitros), followed 
preferably by conversion into the substituent in question. 
[0081] A reaction of orthophenylene diamine compound [24] (or 
salts thereof) and benzaldehyde compound [25] can be carried out 
in a suitable solvent such as alcohols typified by methanol and 
ethanol, ethers typified by THD and dioxane, or hydrocarbons 
typified by benzene and toluene. The reaction temperature 
generally would range from room temperature to a temperature at 
which reflux of the reaction mixture is possible (120°C) and the 
reaction would be continued from several minutes to as much as 24 
hours . 

[0082] In addition, aforementioned reaction can be carried out in 
the presence of an acid catalyst such as sulfuric acid 
Aforementioned reaction can also be carried out while removing 
the water that was generated by using a Dean-Stark apparatus as 
required. 

[0083] A Schiff base compound [26] is created through 
aforementioned reaction and the compound in question can be 
applied to a cyclization reaction. Cyclization of a Schiff base 
compound [26] can be carried out by treatment with an oxidizing 
agent such as lead tetracetate in a solvent such as chloroform 
The reaction temperature generally would range from 0°C to a 

5™o eratUre at which reflux of the reaction mixture is possible 
(120 C) , and the reaction duration would usually range from 
several minutes to 4 8 hours. 

[0084] Step 2 Induction of substituents (-A-B-D) into N atom of 
2 -phenylbenzo imidazole framework 
[0085] 
[0085] 

[Eighteenth chemical formula] 
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[0086] (Each notation in the formula is identical with that 
mentioned above) 

[0087] This step is carried out using 2-phenylbenzoimidazole 
framework [27] instead of compound [6] that had been used in 
aforementioned method in the section of Step 3 in synthesis of 
indole compounds of production method 1 . 

[0088] When mixtures of position isomers [28] and [29] are 
derived, they can be isolated and refined in accordance with 
conventional methods such as silica gel column chromatography and 
HPLC . 

[0089] Step 3 When R 3 is — NR 6 R 7 (R 6 , R 7 have the same significance 

as above) or is guanidyl 

[0090] 

[Nineteenth chemical formula] 
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[0091] (Each notation in the formula is identical with that 
mentioned above) 

[0092] In these steps, by using compound [30] instead of compound 
[19] from the method in the section of Step 4 in synthesis of 
indole compounds of production method 1, compound [31] in which 
R 3 is — NR 6 R 7 (both R 6 and R 7 are H), compound [32] in which R 3 is - 
NR 6 R 7 (one of R% R 7 is an optionally-substituted alkyl), compound 
[76] in which R 3 is -NR 6 R 7 (both R 6 and R 7 are optionally- 
substituted alkyls) , compound [33] in which R 3 is 6- (4- 
aminoquinolyl ) ureido, and compound [34] in which R 3 is a 
guanidyl can be derived. 
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[0093] The induction of each type of substituent into alkyls 
would be carried out in accordance with conventional methods at a 
suitable step in the procedures (for example, halogenation using 
a halogenation agent such as N-bromosuccinimide followed by 
conversion into each type of substituent) . 

[0094] Compound [1] synthesized in this manner could be collected 
at arbitrary purity by known techniques of isolation and refining 
such as concentration, extraction, chromatography, 
reprecipitat ion or recrystalli zat ion . 

[0095] Aforementioned compound [1] and pharmacologically 
permissible salts thereof can be produced by known methods. In 
addition, various types of isomers of compound [1] can also be 
produced by known methods . 

[0096] Compound [1] and pharmacologically permissible salts 
thereof have outstanding interleukin 8 antagonism. Accordingly, 
they are expected to be a prophylactic/treatment of rheumatoid 
arthritis, ischemic irrigation trauma, ARDS , and inflammation 
disorders such as nephritis, 

[0097] The active ingredient of the nonpeptidic type interleukin 
8 antagonist pursuant to the present invention is compound [1] or 
pharmacologically permissible salts thereof. When administering 
compound [1] or pharmacologically permissible salts thereof as 
the active ingredient for treatment or prophylaxis, it may be 
administered orally, non-orally or topically. It may be a 
mixture with permissible carriers as medicine such as liquid 
excipients or an organic or inorganic solid. It may be used in 
the form of a conventional drug product containing the compound 
in question. The drug product may be in solid form such as 
tablets, granules, powdered medicine, capsules, or in liquid form 
such as liquids, suspensions, syrups, emulsions or a lemonade. 
As required, adjuvants, stabilizers, wetting agents, and other 
common additives such as lactose, citric acid, tartaric acid, 
stearic acid, magnesium stearate, kaolin, sucrose, corn starch 
powder, talc, gelatin, agar, pectin, peanut oil, olive oil, cacao 
oil, ethylene glycol, etc., may be incorporated in aforementioned 
drug product . 

[0098] The dose of compound [1] or pharmacologically permissible 
salts thereof varies with the patient=s age, disease or type of 
symptoms, as well as the type of compound [1] or 

pharmacologically permissible salts thereof to be administered, 
but it generally would be in the range of 0.01 mg to 500 mg per 
day, but a higher dose may be administered to patients. The 
average single dosage of compound [1] or pharmacologically 
permissible salts thereof would be 0.05 mg, 0.1 mg, 0.25 mg, 0.5 
mg, 1 mg, 20 mg, 50 mg, 100 mg, etc., when treating the disease 
in question. 
[0099] 
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[Effects of Invention] The present invention provides a novel 
nonpeptidic type interleukin 8 antagonist that can be orally 
administered. In addition,, the present invention provides a 
novel compound that can be used extremely appropriately as the 
active ingredient of an interleukin 8 antagonist. The 
nonpeptidic type interleukin 8 antagonist pursuant to the present 
invention is expected to be a novel type of medicine for 
rheumatoid arthritis, ischemic irrigation trauma, ARDS , and 
inflammation disorders such as nephritis . 
[OlOO] 

[Working- Examples] 

The present invention is explained concretely below through 
working examples . However, the present invention is not 
restricted to these examples. 

[0101] Working Example 1 1 - t ert-but yloxycarbonyl —2 -phenyl indole 
The steps in the synthesis of the compound pursuant to Working 
Example 1 are presented below. 
[0102] 

[Twentieth chemical formula] 



[0103] The sequential addition of 558 mg of 60% sodium hydride 
and (2.24 g) of 2 -phenyl indole [35] to THF (30 ml) was followed 
by stirring at room temperature for 1.5 hours. That was followed 
by the dropwise addition of a THF (5 ml) solution of di-tert- 
butyl dicarbonate (3.28 g) at room temperature and stirring for 1 
hour at room temperature. That was followed by the addition of 
water (0.1 L) and extraction with ether (200 ml) . The organic 
layer was dried with magnesium sulfate and the solvent was 
removed under vacuum to yield crude product. This was refined by 
silica gel column chromatography (hexane: ethyl acetate = 50:1) 
to yield l-tert-butyloxycarbonyl-2-phenylindole [36] (3.4 g, 100% 
yield) . This was recrystallized from hexane to yield pale yellow 
crystals of 1 -tert-butyloxycarbonyl-2 -phenylindole [36] (2.46 g, 
72% yield ) . The properties are presented below, 
mp 75-76°C 

IR (KBr) : 3400, 2950, 1720, 1600, 1555 cm" 1 

1 H — NMR (CDC1 3 ) 5: 1.30 (9H, s), 6.55 (1H, s), 7.16-7.49 (7H, m) , 
7.55 (1H, d, J=S . 1 Hz), 8.21 (1H, d, J=8 . 2 Hz). 

[0104] The steps in the synthesis of Working Example 2 as well as 
Working Example 3 and Working Example 4 discussed below are 
explained together here . 




H 



Working Example 1 0 >-o C 3 6 1 



C3.53 
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[0105] 

[Twenty-first chemical formula] 
25 



26 




C 3 7 ] * Working Example 2 H 

Step 1 C 3 8 J 



Working Example 2 
Step 2 



N 



£3 93 



Working Example 3 




C 4 0 D 



-o Working Example 4 




-N 



V 



[0106] Working Example 
methyl-2-phenylindole . 



C 4 1 ) 

2 Step 1 for 1 - t ert -butyloxy carbonyl-5- 
Synthesis of 5-methyl-2-phenylindole 
p-tolylhydrazine hydrochloride (49.0 g) was added to 2N sodium 
hydroxide solution (500 ml) at room temperature, followed by 
stirring for 10 minutes and extraction of the aqueous solution 
with chloroform. The solvent of the organic layer was removed 
under vacuum to yield a colorless solution of p-tolylhydrazine 
[37] (36.8 g, 98% yield). This was dissolved in benzene (300 ml) 
followed by the addition of acetophenone (36.3 g) and reflux 
while undergoing azeotropic removal of water. Stirring for 1.5 
hours was followed by benzene removal under vacuum and 
recrystalli zat ion of the residue from ethanol to yield yellow 
crystals of acetophenone p-tolylhydrazine (56.8 g, 84% yield) . 
Next, zinc chloride (101 g) was added to an acetic acid solution 
(800 ml) of acetophenone p-tolylhydrazine and refluxed for 2 
hours. Ice water was added to the reaction mixture, followed by 
filtration removal of the precipitating solid. This was 
recrystallized from ether-hexane to yield dark green crystals of 
5-methyl-2-phenylindole [38] (15.0 g, 29% yield). The properties 
are presented below, 
mp . 205 °C (decomposition) 
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IR (KBr) : 3380, 1594, 1441, 1308, 1292, 792, 755, 735 cnr 1 
X H— NMR (CDC1 3 ) 5: 2.44 (3H, s), 6.73 (1H, d, J=l . 4 Hz), 7.01 (1H, 
dd, J=8.3, 1.2 Hz), 7.22-7.50 (5H, m) , 7.64 (1H, brs ) . 
[0107] Step 2 Synthesis of 1 -tert-butyloxy carbonyl-5-methyl-2- 
phenylindole . 

A THF (100 ml) solution of the 5-methyl-2-phenylindole [38] (15.0 
g) obtained in aforementioned step 1 was added to a THF (100 mL) 
suspension of 60% sodium hydride (3.60 g) under ice cooling, 
followed by gradual temperature elevation to room temperature. 
Stirring for one hour at room temperature was followed by the 
addition of a THF (100 mL) solution of di-tert -butyl dicarbonate 

(15.1 g) and dimet hy laminopyr idine (0.893 g) . This was stirred 
for 1.5 hours at room temperature, followed by reflux for 1.5 
more hours . The reaction solution was added to ice water and 
extracted with chloroform. Solvent of the organic layer was 
removed under vacuum, followed by refining of the residue by 
silica gel column chromatography ( hexane : ethyl acetate = 50:1) . 
That was followed by recrystalli zat ion from hexane to yield white 
powder of 1-t ert-but yloxy carbonyl-5-methyl-2-phenylindole [39] 

(1.08 g, 48% yield) . The properties are presented below, 
mp 55-56°C 

IR(KBr): 1735, 1345, 1285, 1215, 1150, 1130 cm" 1 

l H-NMR ( CDCI3 ) 5: 1.30 (9H, s), 2.45 (3H, s), 6.47 (1H, s), 7.14 
(1H, dd, J=8.5, 1.1 Hz), 7.22-7.51 (6H, m) , 8.07 (1H, d, J=8 . 5 
Hz) . 

[0108] Working Example 3 3-bromo-l -tert-butyloxy carbonyl-5- 
methyl- 2 -phenyl indole 

N-bromosuccinimide (13.0 g) was added to a carbon tetrachloride 
solution (170 ml) of the 1 -te rt -but yloxy carbony 1 - 5 -met hy 1-2 - 
phenylindole [39] (10.8 g) obtained in Step 2 of Working Example 
2, followed by stirring for 37 hours at room temperature. 
Insoluble white solid was filtered off and the solvent of the 
filtrate was removed under vacuum. The residue was refined by 
silica gel column chromatography (hexane: ethyl acetate = 50:1) 
followed by recrystallizat ion from ethanol to yield white 
crystals of 3-bromo-l -tert-butyloxy carbony 1-5 -methyl -2 - 
phenylindole [40] (9.70 g, 71% yield). The properties are 
presented below, 
mp 101 . 0-102 . 5°C 

1 H — NMR (DMSO-d 6 ) 5: 1.18 (9H, s), 2.46 (3H, s), 7.16-7.60 (7H, m) , 
8.05 (1H, d, J"=8 . 4 Hz). 

[0109] Working Example 4 3-bromo-5-bromomethyl- 1 -tert-butyloxy 
car bony 1 -2 -phenylindole 

N-bromosuccinimide (4.60 g) and azobi s-iso-bromo nitrile (0.213 
g) were added to a carbon tetrachloride solution (130 ml) of 3- 
bromo-1 -tert-butyloxy carbony 1- 5 -methyl -2 -phenyl indole [40] (9.70 
g) , followed by reflux for 9 hours. Insoluble white solid was 
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filtered off, followed by removal of the solvent of the filtrate 
under vacuum. The residue was refined by silica gel column 
chromatography (hexane: ethyl acetate = 50:1), followed by 
recrystal li zat ion from methylene chloride— ethanol to yield white 
crystals of 3 -bromo- 5 -bromomet hyl- 1 - ter t-but yl oxy carbonyl-2- 
phenylindole [41] (7.90 g, 67% yield). The properties are 
presented below, 
mp 101 . 0-102 . 5°C 

1 H— NMR (DMSO-d 6 ) 5: 1.18 (9H, s), 4.92 (2H, s), 7.35-7.82 (7H, m) , 
8.15 (1H, d, J"=8.7 Hz). 

[0110] Working Example 1 - t ert-but yloxy carbonyl-3-f ormyl-2- 
phenylindole [42] 

The steps in the synthesis of the compound of Working Example 5 
are presented below. 
[0111] 

[Twenty-second chemical formula] 



CHO pHO 





~h "Working Example 5 H Working Example 5 ^ Q 
C 3 5 D step 1 C 4 2 J Ste P 2 ° 

C4 3) 

[0112] Step 1 Synthesis of 3-f ormyl-2 -phenyl indole 

Phosphorus oxychloride (1.1 ml) was added slowly over the course 
of five minutes to dimethyl formamide (5 ml) and stirred for 15 
minutes at room temperature, followed by the dropwise addition of 
a dimethylf ormamide solution (2 ml) of 2 -phenyl indo le [35] . 
Stirring for 2 hours at room temperature was followed by the 
addition of 0.22 N sodium hydroxide aqueous solution (5 ml) . 
This was precipitated to yield gray crystals of 1 -t ert-but yloxy 
carbonyl-3-f ormyl -2 -phenyl indol e [42] (1.80 g, 79% yield) that 
were filtered off. The properties are presented below, 
mp 253-255°C 

IR (KBr) : 3400, 3050, 1620, 1570 cm" 1 

1 H — NMR (DMSO-d 5 ) 5: 7.16-7.37 (2H, m) , 7.43-7.87 (6H, m) , 
8.11-8.30 (1H, m) , 9.97 (1H, s), 12.40 (1H, brs). 

[0113] Step 2 Synthesis of 1 -tert -but yloxy carbonyl- 3 - f ormyl -2 - 
phenyl indole 

Synthesis was carried out identically with the method of Working 
Example 1 using THF (10 ml), 60% sodium hydride (300 mg ) , 1-tert- 
butyloxy carbonyl— 3— f ormyl— 2— phenylindole [42] synthesized in 
Step 1 (1.0 g) and a THF (5 ml) solution of di - t ert-buty 1 
dicarbonate (986 g) . That was followed by recryst alii zation from 
hexane to yield 1 - t er t -butyloxy carbonyl - 3 - f ormyl -2 -phenyl indole 
[43] (430 mg, 29% yield) . The properties are presented below. 
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mp 176- 178°C 

IR (KBr) : 3400, 2800, 1730, 1660 cm' 1 

1 H— NMR (DMSO-d 6 ) 5: 1.22 (9H, s), 7.30-7.68 (7H, m) , 8.08-8.20 
(lH f m) , 8.20-8.31 (1H, m) , 9.61 (lH f s) . 

[0114] The steps in the synthesis of Working Example 6 as well 
Working Example 7 and Working Example 8 discussed below are 
explained together here. 

[0115] 

[Twenty-third chemical formula] 



29 




C 3 



-NHj 

i Working Example 6 
7 3 step 1 



30 



( 4 4 } 



Working Example 6 

step 2 ° J^- 



o^~°\ C .4 6 ) 
Working Example 7 S\ 



C 4 5 : 



NH 



Working Example 8 

0 ^-o c 4 7 ) 



[0116] Working Example 6 1- tert-but yloxy carbonyl— 2 - ( 4 - 
nitrophenyl) indole 

Step 1 Synthesis of 2 — ( 4 — ni t rophenyl ) indole 

The same procedures as in Step 1 of Working Example 2 were 
repeated using p-tolylhydrazine [37] (27.1 g) and p— 

ni t roacetophenone (41. 5g) to yield reddish-brown powder of 2 - ( 4 - 
nitrophenyl) indole [44] (18.3 g, 31% yield) . The properties are 
presented below, 
mp 248-251°C 

IR (KBr): 15 9 0, 1495, 1325 cm" 1 

1 H— NMR (DMSO-d 6 ) 5: 7.05 (1H, dt , J=7 . 8 , 0.6 Hz), 7.20 (1H, dt , 
J=8 . 5 Hz), 7.46 (1H, d, J=8 . 2 Hz), 7.61 (1H, d, J=l . 9 Hz), 8.12 
(2H, d, J=9.0 Hz), 8.32 (2H, d, J=8 . 9 Hz), 11.85 (1H, brs). 
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[0117] Step 2 Synthesis of 1- tert-butyloxy carbonyl-2- (4- 
nitrophenyl) indole 

The same procedures as in Working Example 1 were repeated using 
2- ( 4— nit rophenyl ) indole [44] obtained in aforementioned Step 1 
(12.9 g) and di-tert-butyl dicarbonate (11.8 g) to yield yellow 
powder of 1-tert — but yloxy carbonyl-2- ( 4 -nit rophenyl ) indole (3.83 
g, 21% yield) [45] . The properties are presented below, 
mp 134-13 6°C 

IR (KBr) : 1730, 1505, 1340, 1310 cm" 1 

1 H — NMR (CDC1 3 ) 5: 1.39 (9H, s), 6.69 (1H, s), 7.22-7.45 (2H, m) , 
7.60 (2H, d, J=8 . 9 Hz), 8.21 (1H, d, J=8 . 0 Hz), 8.28 (2H, d, 
J=8 .8 Hz) . 

[0118] Working Example 7 2- ( 4 -aminophenyl ) -1-tert— 
butyloxycarbonyl indole hydrochloride 

Palladium charcoal 10% (157 mg) was added under ice cooling to a 
methanol solution (100 ml) of 1-tert -but yloxy carbonyl-2 -( 4 - 
nitrophenyl) indole [45] (1.00 g) synthesized in Step 2 of 
Working Example 6 , followed by stirring for 20 hours at room 
temperature in a hydrogen atmosphere. The reaction mixture was 
subjected to cellite filtration, followed by drying of the 
filtrate with anhydrous magnesium sulfate and removal of the 
solvent under vacuum to yield crude product. This crude product 
was refined by silica gel column chromatography (hexane: ethyl 
acetate = 5:1) . The resulting product was dissolved in ethanol 
and a hydrochloric acid— ethanol solution was added slowly under 
ice cooling, followed by stirring for 15 minutes. The solvent 
was then removed to yield white solid that was recrystalli zed 
from ether— ethanol to yield white crystals of 2 -( 4 -aminophenyl ) - 
1-tert-butyloxycarbonyl indole [46] hydrochloride (415 mg, 41% 
yield) . The properties are presented below. 

1 H — NMR (DMSO-d 6 ) 5: 1.30 (9H, s), 6.70 (1H, s), 7.10-7.40 (4H, m) , 
7.47 (2H, d, J=8 . 5 Hz), 7.53-7.65 (1H, m) , 8.06 (1H, d, J=8 . 1 
Hz) 

[0119] Working Example 8 1 -tert-butyloxy carbonyl-2- (4- 
guanidinophenyl ) indole hydrochloride 

Cyanamide (0.096 g) was added to a methanol (4 ml) solution of 2— 
( 4 -aminophenyl )- 1-tert-butyloxycarbonyl indole [46] hydrochloride 
(0.200 g) obtained in Working Example 7, followed by heating 
reflux for 8 hours. Conclusion of the reaction was followed by 
solvent removal and refining of the residue by silica gel column 
chromatography ( chloroform: methanol = 10:1) to yield pale yellow 
paste— like 1— tert-butyloxy carbonyl— 2 — ( 4 — guanidinophenyl ) indole 
[47] hydrochloride (0.177 g, 79% yield) . The properties are 
presented below. 

IR (KBr) : 3300, 1740, 1620, 1445, 1320, 1155 cm" 1 

: H-NMR (MeOH-d 4 ) 8: 1.44 (9H, s), 6.65 (1H, s), 7.29-7.40 (4H, m) , 
7.50-7.64 (3H, m) , 8.12 (1H, d, J=8 . 3 Hz). 
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[0120] The steps in the synthesis of Working Example 9 as well as 
Working Example 10 and Working Example 11 discussed below are 
explained together here. 

[0121] 

[Twenty-fourth chemical formula] 



.o 

H Working Example 9 R 9 = G 1 H 




( 3 7 ) Working Example 10 J£ 9 = QQ^ 3 
Working Example 11 j^~9 — Q pj 



Step 1 



C4 9) 



Working Example 9 5 

Working Example 10 -p> 9 

Working Example 11 9 

Step 2 



[0122] Working Example 9 1 - tert -but yloxy carbonyl-2- (4- 
chlorophenyl ) indole 

Step 1 Synthesis of 2 - ( 4 -chlorophenyl ) indole 

The same procedures as in Step 1 of Working Example 2 were 
repeated using phenylhydra z ine [37] (3.79 ml) , p— 

chloroacetophenone [48, R 9 =C1] (5.0 ml), benzene (40 ml), acetic 
acid (100 ml) and zinc chloride (9.78 g) to yield white 
crystalline 2 -( 4 -chlorophenyl ) indole [49, R 9 =C1] (1.64 g, 25% 
yield) . The properties are presented below, 
mp 205-207°C 

IR (KBr) : 3400, 1630 cm" 1 
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1 H— NMR (DMSO-d 6 ) 8: 6.84-7.18 (3H, m) , 7.40-7.44 (1H, m) , 
7.44-7.60 (3H, m) , 7.88 (2H, d, J=-6.7 Hz), 11.57 (1H, m, NH ) . 
[0123] Step 2 Synthesis of 1- tert-butyloxy carbony 1-2 - ( 4 - 
chlorophenyl) indole 

60% sodium hydride (110 mg) was added to a THF (15 ml) solution 
of 2- ( 4-chlorophenyl ) indole [49, R 9 =C1] synthesized in 
aforementioned Step 1. This was stirred for 30 minutes at room 
temperature, followed by dropwise addition of a THF (2 ml) 
solution of di-tert-butyl dicarbonate (605 mg, 2.77 mmol), 
stirring for 30 minutes at room temperature and the addition of 
4-dimethylaminopyridine (31 mg ) . That was followed by stirring 
for 2.5 hours at room temperature, the addition of the reaction 
mixture to water (50 ml) , extraction with ether (100 ml) , drying 
of the organic layer with magnesium sulfate, and solvent removal 
to yield crude product. This was subjected to silica gel column 
chromatography (hexane: ethyl acetate = 50:1), followed by 
recrystalli zat ion from hexane to yield pale yellow crystals of 1- 
tert-butyloxy carbonyl-2- (4-chlorophenyl) indole [50, R 9 =C1] (706 
kg, 85% yield) The properties are presented below, 
mp 8 6-8 7°C 

IR(KBr) : 3400, 2990, 1720 cm" 1 

1 H— NMR (DMSOdJ 5: 1.30 (9H, s), 6.76 (1H, s), 7.17-7.41 (2H, m) , 
7.41-7.59 (4H, m) , 7.59-7.70 (1H, m) , 8.02-8.19 (1H, m) . 
[0124] Working Example 10 1-tert-butyloxy carbonyl-2- (4- 
methoxyphenyl ) indole 

Step 1 Synthesis of 2 - ( 4 -methoxyphenyl ) indole 

Ethanol (30 ml) and concentrated sulfuric acid (1 ml) were 
sequentially added to a mixture of phenylhydrazine [37] (2.0 ml) 
and p-methoxyacet ophenone [48, R 9 =OCH 3 ] (3.0 g), followed by 
heated reflux for 4 hours and then for 40 hours at room 
temperature, followed by heated reflux and stirring for 24 hours. 

That was followed by filtration removal from the reaction 
mixture under ice cooling of crystals that had precipitated. 
Acetic acid (80 ml) and zinc chloride (8.0 g) were sequentially 
added to the resulting crystals, followed by heated reflux and 
stirring for 6 hours . The reaction mixture was added to ice 
water, followed by filtration removal of the precipitating 
crystals to yield crude product. This was refined by silica gel 
column chromatography (hexane: ethyl acetate = 5:1) to yield a 
yellow-brown solid of 2 - ( 4 -met hoxyphenyl ) indole [49, R 9 =OCH 3 ] 
(250 mg, 5.6% yield) . The properties are presented below. 
IR (KBr) : 3400, 1610, 1540, 1500 cm" 1 

L H— NMR (DMSO-d 6 ) 5: 3.81 (3H, s), 6.70-6.80 (1H, m) , 6.90-7.10 
(4H, m) , 7.30-7.40 (1H, m) , 7.41-7.52 (1H, m) , 7.79 (2H, d, 
J=-8.8 Hz), 11.32-11.42 (1H, m) . 

[0125] Step 2 Synthesis of 1-tert-butyloxy carbonyl-2- (4- 
methoxyphenyl ) indole 
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The same procedures as in Working Example 9 were repeated using 
2- (4-methoxyphenyl) indole [49, R 9 =OCH 3 ] obtained in 
aforementioned Step 1 (200 mg) , THF (7 ml) , 60% sodium hydride 

(120 mg) , a THF (4 ml) solution of di-tert-butyl dicarbonate (648 
mg) , and 4 -dimethylaminopyr idine (55 mg ) to yield white crystals 
of 1-tert-butyloxy carbonyl-2~ (4-methoxyphenyl) indole [50, 
R 9 -OCH 3 ] (166 mg, 57% yield). The properties are presented below. 
IR (KBr) : 3400, 2990, 1740, 1725, 1650, 1560, 1500 cm" 1 
1 H— NMR (DMSO-d 6 ) 5: 1.30 (9H, s), 3.80 (3H, s), 6.64 (1H, s), 7.01 

(2H, d, J=8.7 Hz), 7.17-7.42 (4H, m) , 7.51-7.64 (1H, m) , 
8 . 01-8 . 12 ( 1H, m) . 

[0126] Working Example 11 1-tert-butyloxy carbonyl -2 - ( 4 -methyl 
phenyl) indole 

Step 1 Synthesis of 2 - ( 4 -methylphenyl ) indole 

The same procedures as in Step 1 of Working Example 2 were 
repeated using phenylhydrazine [37] (24.2 g) and 4*- 
methylacetophenone [48, R 9 =CH 3 ] (30.0 g) to yield yellow-green 
powder of 2 -( 4 -methylphenyl ) indole [49, R 9 =CH 3 ] (1.12 g, 2.4% 
yield) . The properties are presented below, 
mp 2 04-209°C 

IR(KBr) : 3400, 1500, 1450, 1350, 1300, 820, 790, 750, 730, 510 

cm -1 

X H— NMR (DMSO-d 6 ) 5: 2.34 (3H, s), 6.83 (1H, s), 7.12-7.91 (2H, m) , 
7.271 (2H, d, J=8 . 0 Hz), 7.38 (1H, d, J=8 . 1 Hz), 7.51 (1H, d, 
J=7 . 5 Hz), 7.75 (2H, d, J=8 . 2 Hz), 11.45 (1H, brs) . 
[0127] Step 2 Synthesis of 1-tert-butyloxy carbonyl -2 -( 4 - 
methylphenyl) indole 

The same procedures as in Working Example 1 were repeated using 
2- ( 4-methylphenyl ) indole [49, R 9 =CH 3 ] obtained in aforementioned 
Step 1 (0.500 g) and di-tert-butyl dicarbonate (0.526 g) to yield 
yellow powder of 1-tert-butyloxy carbonyl-2 -( 4 -methylphenyl ) 
indole [50, R 9 =CH 3 ] (0.495 g, 67% yield). The properties are 
presented below, 
mp 69.0-70. 0°C 

IR(KBr): 1725, 1450, 1365, 1320, 1220, 1155, 1135 cm' 1 
l H-NMR (CDC1 3 ) 5: 1.34 (9H, s), 2.40 (3H, s), 6.52 (1H, s), 
7.15-7.39 (6H, m) , 7.54 (1H, d, J=8 . 5 Hz), 8.18 (1H, d, J=8 . 3 
Hz) . 

[0128] Working Example 12 2- { 4 - [N- ( 4 -amino -2 -methyl- 6-quinolyl ) 
ureido] phenyl } -1-tert-butyloxy carbonyl indole 

The steps in the synthesis of the compound pursuant to Working 

Example 12 are presented below. 

[0129] 

[Twenty-fifth chemical formula] 
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•NHs - 

Working Example 12 





C5 n 



U6] 



[0130] The 2- ( 4-aminophenyl ) -1-tert-butyloxycarbonyl indole [46] 
hydrochloride (200 mg) obtained in Working Example 7 was 
suspended in chloroform (2 ml), followed by the addition of 0 . 5N 
sodium hydroxide (4 ml) and stirring for several minutes. The 
organic layer was removed to yield free base of [46]. A 
methylene chloride (5 ml) solution of free base of [46] was added 
slowly to a methylene chloride (1 ml) solution of triphosgene (64 
mg) under ice cooling, followed by the addition of t r iethylamine 
(0.18 ml), setting aside for 15 minutes under ice cooling and 
stirring for 15 minutes at room temperature. This solution was 
added slowly under ice cooling to an acetic acid solution (1 ml) 
of 4 , 6-diamino-2-methylquinline (113 mg) and stirred for 1 hour 
under ice cooling. That was followed by refining of this 
solution as is by silica gel column chromatography 

(chlorof orm:methanol =5:1) to yield yellow solid (204 mg ) . This 
was added to a mixed solvent of chloroform (2 ml) and 0 . 5N sodium 
hydroxide aqueous solution (2 ml) and stirred for 1 hour, 
followed by removal of the chloroform layer. The residue was 
refined by silica gel column chromatography ( chlorof orm: methanol 
= 10:1) followed by recrystalli zat ion from methanol to yield 
yellow crystals. The yellow crystals were added to a mixed 
solvent of water (2 ml) and hexane (2 ml), stirred for 5 hours 
and filtered off to yield yellow crystals of 2 - { 4 - [N- ( 4 -amino-2 - 
methyl- 6-quinolyl ) ureido] phenyl } -1-tert-butyloxy carbonyl indole 

[51] (90 mg, 27% yield). The properties are presented below. 
IR ( KBr ) : 3350, 1720, 1560 cm" 1 

L H-NMR (DMSO-d 6 ) 5: 1.32 (9H, s), 2.44 (3H, s), 6.47 (1H, s), 6.68 
(1H, s), 7.00 (2H, brs), 7.16-7.84 (9H, m) , 7.97-8.22 (2H, m) , 
9.04 (1H, brs, 9.22 (1H, brs). 

[0131] The steps in the synthesis of Working Example 13 as well 
as Working Example 14 to Working Example 16 discussed below are 
explained together here. 

[0132] 

[Twenty-sixth chemical formula] 
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Working Example 16 




oy 



C5 5) 



[0133] Working Example 
Both 60% sodium hydride 

(1.51 g) were sequentia 
stirred for 30 minutes 
dropwise addition of te 
temperature and stirrin 
That was followed by th 
saturated sodium bicarb 
ml) and washing with wa 
with magnesium sulfate 
to yield crude product 
chromatography (hexane 
dimethylbutyryl ) -2-phen 
The properties are pres 
mp 122-123°C 

IR (KBr) : 3400, 2950, 1 
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at room temperature, followed by the 
rt-butyl acetylchloride (1-4 ml) at room 
g for 30 minutes at room temperature, 
e addition of the reaction mixture to 
onate (120 ml) , extraction with (ether 20 
ter (100 ml) . The organic layer was dried 
and the solvent was removed under vacuum 
This was refined by silica gel column 
ethyl acetate = 50:1) to yield l-(3,3- 
ylindole [53, R 10 -H]. (2.07 g, 85% yield) 
ented below. 

720, 1600, 1555 cm" 1 
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1 H— NMR (DMSO-d 6 ) 5: 0.69 (9H, s), 2.24 (2H, s), 6.84 (1H, s), 
7.19-7.40 (2H, m) , 7.40-7.58 (5H, m) , 7.58-7.69 (1H, m) , 8.06 
(1H, d, J=8 .O Hz) . 

T ^ e S ame procedures as in Working Example 2 were repeated using 
the 2-phenylindole [52, R 10 =CH 3 ] obtained in Step 1 of Working 
Example 2 (2 g) and 3 , 3 -dimethy lbut yrylchlor ide (1.429 g) to 
yield white powder of 1- ( 3 , 3-dimethylbut yryl ) -5-methyl-2- 
phenylindole [53, R 10 =CH 3 ] (1.441 g, 49% yield) The properties are 
presented below. 

1 H — NMR (DMSO-d 6 ) 5: 0.67 (9H, s), 2.22 (2H, s), 2.40 (3H, s), 
6.76(1H, s) , 7.16 (1H, dd, J=8 . 4 , 1.4 Hz), 7.41 <1H, s), 
7.28-7.65 (5H, m) , 7 . 95 (1H, d, J=8 . 5 Hz). 

[0135] Working Example 15 3-bromo- 1- ( 3 , 3-dimethylbut yryl ) -5- 
methyl -2 -phenyl indole 

The same procedures as in Working Example 3 were repeated using 
the 1- (3, 3-dimethylbutyryl) - 5 -methyl-2 -phenyl indole [53, R 10 =CH 3 ] 
obtained in Working Example 14 (1.100 g) and N-bromosuccinimide 

(0.705 g) to yield white powder of 3-bromo- 1- ( 3 , 3- 
dimethylbutyryl ) - 5 -methyl-2 -phenyl indole (0.796 g, 57% yield) 

[54, R 10 =CH 3 ] . The properties are presented below, 
mp 8 6.0-8 7. 0°C 

*H — NMR (DMSO-d 6 ) 5: 0.72 (9H, s), 2.09 (2H, s), 2.46 (3H, s), 7.35 
(1H, s), 7.47-7.70 (5H, m) , 8.04 (1H, d, J=8 . 5 Hz). 
[0136] Working Example 16 3-bromo-5-bromomethyl- 1- ( 3 , 3- 

dimethylbutyryl ) -2-phenylindole 

The same procedures as in Working Example 4 were repeated using 
the 3-bromo-l- (3, 3-dimethylbutyryl) -5-methyl-2 -phenylindole [54, 
R 10 =CH 3 ] (0.50 g) obtained in Working Example 15, carbon 
tetrachloride (10 ml), N-bromosuccinimide (0.278 g) and azobis- 
iso-bromonitrile (0.011 g) to yield white crystals of 3-bromo-5- 
bromomethyl-1- (3, 3-dimethylbutyryl) -2-phenylindole [55] (0.504 g, 
84% yield) . The properties are presented below. 

l H-NMR (DMSO-d 6 ) 5: 0.73 (9H, s), 2.11 (2H, s), 4.92 (2H, s), 
7.48-7.85 (7H, m) , 8.12 (1H, d, J=8 . 6 Hz) 

[0137] The steps in the synthesis of the compound of Working 
Example 17 as well as the compound of Working Example 18 
discussed below are explained together here. 
[0138] 

[Twenty-seventh chemical formula] 
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Working Example 17 R 1 1 

Working Example 18 l 1 
Step 1 



C O CH, 
CH 3 



C 5 6 D 



1 1 




Working Example 17 



R ]1 =COCH s 




(5 7) 



Working Example 18 



R ll = CH, 



Step 2 



[0139] Working Example 17 3-acetyl- ( 3 , 3-dimethylbutyryl ) -2- 
phenyl indole 

Step 1 Synthesis of 3-acetyl-2 -phenylindole 

Benzene (100 ml) was added to 2 -phenylindole [35] (1.8 g) and 
heated to 80°C for dissolution, followed by a return to 40°C. A 
THF solution (9.2 raL, concentration of 1.02 mol/L) of methyl 
magnesium bromide was added slowly to this solution, followed by 
heated reflux and stirring for 2 hours. Following a return to 
room temperature, acet ylchlor ide (0.7 ml) was added slowly, 
followed by heated reflux and stirring for 14 hours. A return to 
room temperature was followed by neutralization of the reaction 
solution with hydrochloric acid, ether (200 ml) extraction and 
washing of the organic layer with water (200 ml) . The organic 
layer was dried with magnesium sulfate, followed by solvent 
removal under vacuum to yield crude product. This was refined by 
silica gel column chromatography (hexane: ethyl acetate = 10:1) 
to yield yellow solid 3-acetyl-2 -phenylindole [56, R 11 =COCH 3 ] (158 
mg, 7.2% yield) . The properties are presented below. 
IR (KBr) : 3400, 3150, 1610, 1575 cm" 1 
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iH-NMR (DMSO-d 6 ) 5: 2.07 (3H, s), 7.11-7.30 (2H, m) , 7.36-7.43 
(1H, m) , 7.51-7.70 (5H, m) , 8.11-8.25 (1H, m) , 12.07 (1H, brs) 
[0140] Step 2 Synthesis of 3-acetyl- ( 3 , 3-dimethylbutyryl ) -2 - 

phenyl indole 

The same procedures as in Working Example 13 were repeated using 
the 3-acetyl-2-phenylindole [56, R 11 =COCH 3 ] (140 mg ) synthesized 
in aforementioned Step 1, dimethylf ormamide (1 ml), 60% sodium 
hydride (49 mg) and tert-butyl acetylchloride (0.15 ml) to yield 
3-acetyl- (3, 3-dimethylbutyryl) -2-phenylindole [57, R u =COCH 3 ] (107 
mg, 53% yield) . This was crystallized from hexane to yield white 
crystals (70 mg) . The properties are presented below, 
mp 109-111°C 

IR (KBr) : 3400, 3050, 2950, 1720, 1650, 1600, 1540 cm" 1 

X H— NMR (DMSO-d 6 ) 5: 0.76 (9H, s), 1.92 (3H, s), 2.07 (2H, s), 

7.32-7.49 (2H, m) , 7.51-7.62 (5H, m) , 7.90-8.03 (1H, m) , 

8 . 15-8 . 29 (1H, m) . 

[0141] Working Example 18 

Step 1 Synthesis of 3-methyl-2-phenylindole 

The same procedures as in Step 1 of Working Example 17 were 
repeated using benzene (60 ml), 2-phenylindole [35] (3.0 g), a 
methyl magnesium bromide THF solution (18 ml, concentration of 
0.9 mol/1) and methyliodide (7.0 ml) to yield yellow solid 3- 
methyl-2-phenylindole [56, R ll =CH 3 ] (1.67 g, 52% yield). A total 
of 1.09 g of the resulting yellow solid was recry stall i zed from 
hexane - ethyl acetate to yield gray crystalline 3-methyl-2- 
phenylindole [56, R 11 =CH 3 ] (590 mg) . The properties are presented 
below . 
mp 77-80°C 

IR (KBr) : 3400, 1635, 1600, 1530 cm" 1 

T H— NMR (DMSOdJ 5: 2.42 (3H, s), 6.90-7.18 (2H, m) , 7.20-7.82 (7H, 
m) , 11 . 14 (1H, brs) 

[0142] Step 2 Synthesis of 1- ( 3 , 3-dimethylbutyryl ) -3-methyl-2 - 
phenyl indole 

The same procedures as in Working Example 13 were repeated using 
the 3-methyl-2-phenylindole [56, R ll =CH 3 ] (581 mg ) synthesized in 
aforementioned Step 1, dimethylf ormamide (3 ml), 60% sodium 
hydride (100 mg) and tert-butyl acetylchloride (0.35 ml) to yield 
yellow-brown liquid 1- (3, 3-dimethylbutyryl) -3-methyl-2- 
phenylindole [57, R ll =CH 3 ] (340 mg, 40% yield) . This was 
crystallized by cooling in hexane to yield pale yellow crystal. 
The properties are presented below, 
mp 85-87°C 

IR (KBr) : 2920, 1695 cm" 1 

X H— NMR (DMSO-d 6 ) 5: 0.71 (9H, s), 2.08 (2H, s), 2.17 (3H, s), 
7.25-7.41 (2H, m) , 7.41-7.68 (6H, m) , 8.08-8.18 (1H, m) 
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[0143] The steps in the synthesis of Working Example 19 as well 
as Working Example 20 to Working Example 22 discussed below are 
explained together here. 
[0144] 

[Twenty-eighth chemical formula] 



Working Example 19 [58) 
Step 1 




Working Example 19 Working Example 20 N 

Step 2 



H 1 2 




R 12 =Br ^\ 

/ / \* Working Example 21 

r 5 a) R l2 =CHO C6 Q) 

k O V J Working Example 22 

R 12 =COCH 3 



[0145] Working Example 19 1- ( 3 , 3-dimethylbutyl ) -2 -phenylindole 
Step 1 Synthesis of 3 , 3-dimethylbutyl p- toluenesulf onic acid 
N-butyl lithium (1.72 N, in hexane, 12.5 ml) was added to a THF 
(50 ml) solution of 3,3-dimethyl butanol (2 g) at -78°C and 
stirred for 20 minutes. A THF solution (30 ml) of p-toluene 
sulfonic acid chloride (3.73 g) was added, followed by stirring 
for 20 minutes at -78°C and gradual return of the temperature to 
0°C. Stirring for 1 hour at 0°C was followed by the addition of a 
brine solution (100 ml) to the reaction mixture and extraction 
with hexane. The solvent of the organic layer was removed under 
vacuum to yield colorless transparent oily 3 , 3-dimethylbutyl p- 
toluenesulf onic acid [58, Ts in the formula represents p-toluene 
sulfonyl] (4.96 g, 99% yield). The properties are presented 
below . 

1R (neat) : 2950, 1600, 1470, 1360, 1170 cm" 1 
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J H— NMR (DMSOdJ 5: 0.082 (9H, s), 1.60 (2H, t, J=7.20 Hz), 243 
(3H, s), 4.07 (2H, t, J=7.0 Hz), 7.49 (2H, d, J=8 . 3 Hz), 7.79 

[0146] 9 Step 2 Synthesis of 1- ( 3 , 3-dimethylbutyl ) -2 -phenylindole 
The same procedures as in Working Example 1 were repeated using 
2-phenylindole (2.2 g) and the 3 , 3-dimethylbutyl p- 

toluenesulfonic acid [58] synthesized in aforementioned Step 1 to 
yield 1- ( 3 , 3-dimethylbutyl ) -2-phenylindole [59] (1.44 g, 46% 
yield) . The properties are presented below, 
mp 86.5-89.5°C 

i H -NMR (CDC1 3 ) 5: 0.83 (9H, s), 1.39-1.55 (2H, m) , 4.10-4.27 <2H, 
m) , 6.52 (1H, s), 7.06 (1H, t, J=6.9 Hz), 7.19 (1H, t, J=l . 0 Hz), 
7 . 41-7 . 68 (7H, m) . 

[0147] Working Example 20 3-bromo-l- ( 3 , 3-dimethylbutyl ) -2- 
phenyl indole 

N-bromosuccinimide (NBS, 0.494 g) was added to a carbon 
tetrachloride (10 ml) solution of the 1- ( 3 , 3-dimethylbutyl ) -2 - 
phenylindole [59] synthesized in Step 2 of Working Example 19, 
followed by stirring for 2 hours at room temperature. The 
conclusion of the reaction was followed by filtration of floating 
powder and removal of the filtrate solvent. The residue was 
refined by silica gel column chromatography (hexane) , followed by 
recrystallization from hexane to yield white powder of 3-bromo-l- 
(3, 3-dimethylbutyl) -2-phenylindole [60, R 12 =Br] (0.26 g, 29% 
yield) . The properties are presented below, 
mp 89.0-90.5°C 

iH-NMR ( CDCI3 ) 5: 0.83 (9H, s), 1.42-1.59 (2H, m) , 4.01-4.11 <2H, 
m) , 7.15-7.40 (3H, m) , 7.42-7.55 (5H, m) , 7.57-7.65 (1H, m) . 
[0148] Working Example 21 1- ( 3 , 3-dimethylbutyl ) -3-f ormyl-2- 
phenyl indole 

Phosphorus oxychloride (0.774 g) was added to N,N- 

dimethylf ormamide (DMF, 5 ml) under ice cooling, followed by the 
addition of a DMF (5 ml) solution of the 1 - < 3 , 3-dimethylbutyl ) -2- 
phenylindole [59] synthesized in Step 2 of Working Example 19. 
This solution was stirred for 5 minutes under ice cooling, 
followed by the addition of 10% potassium carbonate aqueous 
solution (40 ml) to the reaction mixture and chloroform 
extraction. Solvent from the separated organic layer was 
removed, followed by refining of the residue by silica gel column 
chromatography (hexane: ethyl acetate = 10:1) and 

recrystallization from hexane to yield white powder of l-(3,3- 
dimethylbutyl) -3-f ormyl-2 -phenylindole [60, R 12 =CHO] (0.541 g, 70% 
yield) . The properties are presented below, 
mp 115 . 0-118 . 5°C 

: H-NMR (CDCI3) 5: 0.86 (9H, s), 1.55-1.69 (2H, m) , 3.99-4.11 (2H, 
m) , 7.28-7.60 (8H, m) , 8.40-8.50 (1H, m) , 9.67 (1H, s). 
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[0149] Working Example 22 3-acetyl-l- ( 3 , 3-dimethylbutyl ) -2 - 
phenyl indole 

The same procedures as in Step 1 of Working Example 5 were 
repeated using N , N-dimethylacet amide (2 ml), phosphorus 
oxychloride (0.061 g) and the 1- ( 3 , 3-dimethylbutyl ) -2 - 
phenylindole [59] (0.100 g) synthesized in Step 2 of Working 
Example 19 to yield white powder of 3-acetyl-l- (3, 3- 

dimethylbutyl) -2 -phenylindole [60, R l2 =COCH 3 ] (0.028 g, 24%). The 
properties are presented below, 
mp 121 . 0-122 . 5°C 

X H— NMR (CDC1 3 ) 5: 0.81 (9H, s), 1.49-1.62 (2H, m) , 1.95 (3H, s), 
3.80-3.93 (2H, m) , 7.27-7.60 (8H, m) , 8.43-8.58 (1H, s). 
[0150] Working Example 23 l-isovaleryl-2-phenylindole 
The steps in the synthesis of the compound of Working Example 23 
are presented below. 
[0151] 

[Twenty-ninth chemical formula] 




Working Example 23 




(3 5] 

c 6. n 



[0152] 60% sodium hydride (240 mg) and 2 -phenylindole [35] (1.30 
g) were sequentially added to dimethylf ormamide (10 ml), followed 
by stirring for 30 minutes at room temperature, the addition of 
isovaleryl chloride (0.35 ml) at room temperature and stirring 
for 1.5 hours. That was followed by the addition of saturated 
sodium bicarbonate (50 ml) to the reaction mixture, ether (100 
ml) extraction and washing with water (50 ml) . The organic layer 
was dried with magnesium sulfate and the solvent was then removed 
to yield crude product. This was refined by silica gel column 
chromatography (hexane: ethyl acetate = 200:1) and then 
recrystallized (hexane) to yield pale green crystal of 1- 
isovaler-yl -2 -phenyl indole [61] (462 mg , 58% yield) . The 
properties are presented below, 
mp 37-38°C 

IR (KBr) : 3400, 3060, 2960, 1690 cm" 1 
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IR-NMR (DMSO-d 6 ) 5: 0.64 (6H, d, J=6.6 Hz), 1.79-2.04 (1H, m) , 
2.23 (2H, d, J=6.9 Hz), 6.81 (1H, s), 7.20-7.39 (2H, m) , 
7.39-7.59 (5H, m) , 7.59-7.70 (1H, m) , 8 . 04-8.20 (1H, m) . 
[0153] The steps in the synthesis of Working Example 24 and 
Working Example 25 discussed below are explained together here. 
[0154] 

[Thirtieth chemical formula] 




C 6 2 D Working Example 25 R 1 3 = C H 3 CT^\" 

C 6 3.) 



[0155] Working Example 24 2-phenyl-l-pivaloylindole 
2-phenylindole [[62, R 13 =H] , identical with [35]] (1.53 g) was 
added to a suspension of 60% sodium hydride (400 mg ) and THF (15 
ml) , followed by stirring for 30 minutes at room temperature and 
the slow dropwise addition of pivaloyl chloride (1.25 ml). 
Stirring for 45 minutes at room temperature was followed by the 
addition of the reaction mixture to saturated sodium bicarbonate 
(100 ml), ether (150 ml) extraction, washing of the organic layer 
with water (100 ml), drying (magnesium sulfate) and solvent 
removal. The residue was refined by silica gel column 
chromatography (hexane: ethyl acetate = 50:1) to yield yellow 
liquid of 2-phenyl-l-pivaloylindole [63, R 13 =H] (2.08 g, 97% 
yield) . The properties are presented below. 
IR (KBr) : 3040, 2950, 2850, 1710, 1600, 1580, 1530 cm" 1 
l H-NMR (DMSO-d 6 ) 5: 0.90 (9H, s), 6.86 (1H, s), 7.10-7.58 (8H, m) , 
7 . 60-7 .70 (1H, m) . 

[0156] Working Example 25 3-methyl-2-phenyl-l-pivaloylindole 
The same procedures as in Step 2 of Working Example 17 were 
repeated using 60% sodium hydride (58 mg) , THF (5 ml) , 3-methyl- 
2-phenylindole [62, R 13 =CH 3 ] (300 mg) and pivaloyl chloride (0.18 
ml) to yield 3-methyl-2 -phenyl- 1-pivaloylindole [63, R 13 =CH 3 ] (72 
mg, 17% yield) . This was recryst alii zed from hexane to yield 
pale yellow crystal of 3 -methyl-2 -phenyl- 1 -pivaloyl indole [63, 
R 13 =CH 3 ] (10 mg) . The properties are presented below, 
mp 7 5-7 7°C 

(KBr) : 1700, 1600 cm' 1 
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1 H — NMR (DMSO-d 6 ) 8: 0.86 (9H, s), 2.30 (3H, 7.14-7.35 <3H, m) , 7. 
38-7 .70 (6H, m) . 

[0157] Working Example 26 l-tert-butyloxycarbonyl-7 -methyl-2 - 
phenylindole . 

The steps in the synthesis of the compound of Working Example 2i 
are explained below. 
[0158] 

[Thirty-first chemical formula] 




C,6 5) 

[0159] A THF (5 ml) solution of di - t ert-butyl dicarbonate (0.211 
g, 0.965 mmol) and N f N-dimethyl aminopyr idine (0.059 g, 0.482 
mmol) were added to a THF (5 ml) solution of 7-methyl-2- 
phenylindole [64] (0.200 g, 0.965 mmol), followed by stirring for 
15 hours at room temperature. That was followed by the addition 
of di-tert-butyl dicarbonate (0.211 g, 0.965 mmol) and N , N— 
dimethyl aminopyr idine (0.059 g, 0.482 mmol) and stirring for 5 
hours at room temperature. The conclusion of the reaction was 
followed by removal of solvent from the reaction mixture and 
refining of the residue by silica gel column chromatography 
(hexane: ethyl acetate = 20:1) to yield white powder of l-tert- 
butyloxycarbonyl-7 -methyl-2 -phenylindole [65] (0.094 g, 32% 
yield) . 

mp 88.5-89.5°C 

(KBr) : 2950, 1730, 1225, 1145, 1120 cm" 1 

1 H— NMR ( CDC1 3 ) 5: 1.24 (9H, s), 2.54 (3H, s), 6.51 (1H, s), 7.09 
(1H, d) , 7.15 (1H, t, J=7.3 Hz), 7.55-7.30 (5H, m) . 
[0160] Working Example 27 1 , 3-bis- ( 3 , 3-dimethylbutyryl ) -2 - 

phenylindole 

The steps in the synthesis of the compound of Working Example 27 
are explained below. 
[0161] 

[Thirty-second chemical formula] 
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[0162] A THF solution (34 ml, concentration of 0.9 mol/1) of 
methyl magnesium chloride was added slowly to a benzene solution 
(120 ml) of 2-phenylindole [35] (3.00 g) , followed by reflux for 
2 hours. The temperature of the reaction mixture was then 
returned to room temperature, followed by the dropwise addition 
of 3, 3-dimethylbutyryl chloride (4.3 ml) and reflux for 16 hours. 

The reaction mixture was cooled to room temperature and 
neutralized with hydrochloric acid. Extraction with ethyl 
acetate was followed by washing with saturated brine (120 ml x 
2) . The resulting organic layer was dried and the solvent was 
removed. The residue was refined by silica gel column 
chromatography (hexane: ethyl acetate =5:1) to yield yellow 
solid of 1, 3-bis- (3, 3-dimethylbutyryl) -2-phenylindole [66] (153 
mg, 7.2% yield). The properties are presented below. 
IR (KBr) : 3400, 3010, 2920, 1720, 1645, 1600, 1570, 1540 cm" 1 
X H— NMR (DMSO-d 6 ) 5: 0.60-0.87 (18H, m) , 2.09 (4H, s), 7.30-7.49 

(2H, m) , 7.53-7.70 (5H, m) , 7.92-8.10 (2H, m) . 

[0163] Working Example 28 1 -tert-butyloxycarbony 1 - 2 - 
phenylbenz imidazole 

The steps in the synthesis of the compound of Working Example 28 
are explained below. 
[0164] 

[Thirty-third chemical formula] 
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C 6 8 ) 



[0165] The same procedures as in Working Example 1 were repeated 
using 2-phenylbenzimidazole [67] (1 g) , 60% sodium hydride (0.21 
g) , and di-tert-butyl dicarbonate (1.12 g) to yield brown viscous 
oily l-tert-butyloxycarbonyl-2-phenylbenzimidazole [68] (1.35 g, 
89%). The properties are presented below. 
IR (KBr) : 1737, 775, 765, 748, 695 cm" 1 

L H— NMR (CDC1 3 ) 5: 1.40 (9H, s), 7.32-7.42 (2H, m) , 7.42-7.53 (3H, 
m) , 7.57-7.69 (2H, m) , 7 .74-7.84 (1H, m) , 7.99-8.11 (1H, m) . 
[0166] Working Example 29 l-tert-butyloxycarbonyl-5-methyl-2- 
phenylbenzo [d] imidazole and 1-tert-butyloxycarbonyl- 6-methyl-2 - 
phenylbenzo [d] imidazole 

The steps in the synthesis of the compound of Working Example 29 
are explained below. 
[0167] 

[Thirty-fourth chemical formula] 
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Working Example 29 



Working Example 29 
Step 3 




C7 3] 

[0168] Step 1 Synthesis of 2-amino-4-methyl-N-benzylideneaniline 
and 2-amino-5-methyl-N-benzylideneaniline 

Tolylene-3, 4 -diamine [69] (7.330 g, 60 mmol) was added to an 
ethanol (120 ml) solution of benzaldehyde (6.367 g, 60 mmol), 
followed by heated reflux for 5 hours. Conclusion of the 
reaction was followed by solvent removal to yield a reddish-brown 
oily mixture of isomers of 2 -amino-4 -methyl-N-benzylideneaniline 
[70] and 2 -amino- 5 -methyl-N-benzylideneaniline [71] (13.424 g) . 
The properties are presented below. 

1 H — NMR (CDC1 3 ) 5: 8.46 (1H, s), 7.78-7.95 (2H, m) , 7.2-7.6 (3H, 
m) , 2.24 (3H, s) . 

[0169] Step 2 Synthesis of 5 (6) -methyl-2-phenylbenzo [d] 
imida zole 

Lead tetracetate (26.603 g, 60 mmol) was added under ice cooling 
to a chloroform (180 ml) solution of a mixture of 2-amino-4- 
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methyl-N-benzylideneaniline [70] and 2-amino-5-methy 1-N- 
benzy lideneani 1 ine [71] (13.424 g) prepared in aforementioned 
Step 1, followed by stirring for 15 hours at room temperature. 
Conclusion of the reaction was followed by filtration of 
insoluble material, the addition of 10% potassium carbonate 
solution to the filtrate and chloroform extraction. Solvent was 
removed from the organic layer and the residue was refined by 
silica gel column chromatography (hexane: ethyl acetate - 3:1) 
and recrystallization (methanol - ether - hexane) to yield 5(6)- 
methyl-2-phenylbenzo [d] imidazole [72] (6.615 g, 53% aggregate 
yield from compound [69]). The properties are presented below, 
mp. 230°C (decomposition) 
IR (KBr) : 1450, 1400, 1308, 700 cm" 1 

iH-NMR (MeOH-d 4 ) 5: 2.47 (3H, s), 7.09 (1H, dd, J=8 . 2 , 1.0 Hz), 
7.09 (1H, brs), 7.39 (1H, td, brs), 7.35-7.62 (4H, m) , 8.00-8.19 
(2H, m) . 

[0170] Step 3 Synthesis of 1 - t ert -but y loxycarbonyl- 5 -methyl -2 - 
phenylbenzo [d] imidazole and 1-ter t -but y loxycarbonyl- 6-methyl -2- 
phenylbenzo [d] imidazole 

The 5(6) -methyl-2-phenylbenzo [d] imidazole [72] (6.0g, 28.810 
mmol) prepared in aforementioned Step 2 was added to a DMF (80 
ml) suspension of 60% sodium hydride (1.267 g, 31.691 mmol), 
followed by stirring for 30 minutes. A DMF (20 ml) solution of 
di-tert-butyl dicarbonate (6.917 g, 31.691 mmol) was added to 
this, followed by stirring for 2 hours at room temperature. 
Conclusion of the reaction was followed by the addition of the 
reac -tion mixture to ice water and chloroform extraction. Solvent 
was removed from the organic layer, followed by refining Joy 
silica gel column chromatography (hexane: ethyl acetate =4:1) to 
yield a mixture of 1 -t ert -but yloxycarbonyl - 5 -methyl -2 -phenylbenzo 
[d] imidazole [73] and 1-tert-butyloxycarbonyl- 6-methyl-2 - 
phenylbenzo [d] imidazole [74] ca . 1 : 1 mixture, 8.724 g, 98% 
yield) . The IR and NMR of the mixture are presented below. 
IR (KBr) : 2920, 1730, 1475, 1340, 1220, 1140, 1055, 845, 810, 
7 75, 695 cm - 1 

X H— NMR ( CDC1 3 ) 5: 1.38, 1.40 (total 9H, each s), 2.49, 2.53 (total 
3H, each s) , 7.36-7.25 (1H, m) , 7.40-7.53 (3H, m) , 7.55-7.65 (2. 
5H, m) , 7.66 (0.5H, d, J=8 . 5 Hz), 7.88 (0. 5H, s), 7.90 (0.5H, d, 
J- 8 .4 Hz) . 

[0171] Test Example 1 Measurement of interleukin 8 antagonist 
activity 

Based on experimental results using human neutrocyte [ 125 I] IL-8, 
the affinity of the compound pursuant to the present invention to 
IL-8 receptors was examined by the following method. Neutrocytes 
isolated from peripheral human blood were suspended at 4 x 10 5 
C eil/mL in a PBS + solution containing 0.1% bovine serum albumin. 

[ 125 I] IL-8 (final concentration: 0.25 nM) and 5 (XL of a DMSO 
solution of the compound derived in each working example 



-45- 



presented in Table 1 below (final concentration: 30 yiM) were 
mixed in 100 p,L of this neutrocyte suspension and then reacted 
for 1 hour at 4°C, followed by the addition of 750 p,L of a PBS + 
solution containing 0.1% bovine serum albumin. The quantity of 
[ 125 I] IL-8 bonded to neutrocytes was determined by measuring the 
radioactivity of the precipitate derived through centrifugal ^ 
separation of this solution. The amount of nonspecific binding 
of [ 125 I] IL-8 to neutrocytes (amount of [ 125 I] IL-8 bound other 
than to IL-8 receptors of neutrocytes) was determined by adding 
10 pL of 1 IL-8 to the neutrocyte suspension instead of the 

compound pursuant to the present invention in aforementioned 
procedure. The amount of specific binding of [ 125 I] IL-8 to 
neutrocytes was determined by subtracting the amount of 
nonspecific binding from the total amount of binding. Table 1 
presents the inhibition rate to specific binding of IL-8 and 
neutrocytes at 30 pM levels of each compound pursuant to the 
present invention. 

[0172] 

[Table 1] 
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[0173] The results of examining the inhibition of human 
neutrocyte elastase release by each compound in accordance with 
the method of Peveri et al. [J. Exp. Med., 167, p. 1547-1559 

(1988)] revealed, for example, that the compound of Working 
Example 3 inhibited neutrocyte elastase release by 3 nM IL-8. 
Accordingly, the compound pursuant to the present invention was 
confirmed to be an IL-8 antagonist. 

[0174] 

Drug Product Example 1 Tablets 

1) Compound [1] (or salts thereof) 

2) Fine powder No. 209 for stamping (Fuji 
Chemical Co., Ltd. 

Sodium metasilicate aluminate 



10 . 
46. 



mg 
mg 



20 wt% 
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Corn starch 30 wt% 

Lactose 50 wt% 

3) Crystalline cellulose 24.0 mg 

4) Carboxymethyl cellulose-calcium 4.0 mg 

5) Magnesium stearate 0.4 mg 

[0175] Constituents 1), 3), and 4) were passed through a 10-mesh 
sieve. 1), 3), 4), 2) were then dried in order to lower the 
moisture content, followed by mixture using a mixer at 
aforementioned weight proportions. A uniform mixture was formed, 
followed by the addition of 5) mixture for a short period (30 
seconds). The mixed powder was stamped into tablets (pestle: 6.3 
mm (p, 6.0 mmR) to complete tablets of 8.5 mg each . 

[0176] The tablets may be coated with a common gastrosoluble film 
coating (for example, poly vinylacet al diethylamino acetate) or 
food coloring as required. 
[0177] 

Drug Product Example 2 Capsules 

1) Compound [1] (or salts thereof) 50 g 

2) Lactose 935 mg 

3) Magnesium stearate 15 g 
Aforementioned constituents were weighed out and uniformly mixed, 
followed by packing of 200 mg of the mixed powder in hard gelatin 
capsules . 

[0178] 

Drug Product Example 3 Injection 

1) Compound [1] (or salts thereof) 5 mg 

2) Sucrose 100 m 9" 

3) Physiological saline solution 10 mL 
Aforementioned mixed solution was filtered through a membrane 
filter, followed by sterile filtration, after which the filtrate 
was injected into sterile vials that were charged with nitrogen 
gas sealed for use as intravenous injections. 
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^fi. 3t#a«r££v-*7V^— [16] ^*/^r;^t 

[1 7] COA2* (CH 2 ) „ (n^2£A_bcO^^[) 




C15D 

1 -A-O— D [1 7] £r^£:£r?£M-oV> 



: X 

[0 0 5 8] 
[ft 1 4 ] 



— X 2 -A-0-D 
C17) 

^rzr >^ l, 3 — ^n^^P/^y^© ct, co — 

r/^yx 2 - A-X 2 ^ixJ^^&CL t (C 

-tDt^o n^n^ik^tfo ci 7] £r>n-£- 

#J C6] t^^^^o 
[ 0 O 6 1 ] 
Ufcl 5] 




X 2 -A-0-D (173 



C 6] 

[0 O 6 2] (5tf<7D^-BB^-^BiJiai:|Rl» 

[0 0 6 3] X^3 — 1 l,ZL$5l1r£>~T/U=z *c *s =. /l* 

r;Hb^ [17] r £ H J; f9 , \\L^m [6] 

fat*iK&m [18] *s^e>tt5o BtJft*fef*=*?f±. X3M3 

- 1 t mm~e&>z> a 

[0 0 6 4] 1^2 crim3 if«tl^«4T- 

£>9 . ±^<7)$D< XS2 Hi •? R S ^AL«, Jin 
3ICJ; 19 -A-B-D^r^y\U-C^ct < . ifc 5 V M*. X 




0— D 

£bl-R s £ — A— B— D/&5[^— 

a - b - d t & mm^m^-rz> r. 



m3 J; y> 

[0 0 6 5] X^4 R 3 *S — NR 6 R 7 (R 

[ O O 6 6 ] 
Iffcl 6] 



R' 
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NH 



B— D 

I o o e 7 ] (^^co^m-^nmmt mm) ■ 

[0 0 6 8] R 3 fi* — 1ST R e R 7 ( R 6 > R 7 ttffitdk 
[ O O 6 9 ] X^4 — 1 R 3 ^-NR 6 R 7 (R 6 . 

r 7 coM^j&vi) -eab&jk^rim (20) 

Cl 9] £\ y^y— >>K y — /u^cd^^^-C 
fo£v^~ ^b^^^^g^ 3 ^ i~5 0wt%<Di 0% 

[ O O 7 O 1 X^4 — 2 R 3 — N R e R 7 (R e „ 

R 3 iJ-NR 6 R 7 (R 6 . R 7 ^^fc^3?^d5g 
i$tiT^X t> J: V ^7W=*r/i"2£) xr^S-ft^^ [21] 



[0 0 7 1 ] i) R 6 ^fi^$flTV > »T 1 fciiV^Ty'V :J r/W 
R 7 aSH^feSffc-a^ (21) _bfeX^4-l 

f-C\ ~ThV <?A^7/#nt K!J KN a B H 3 C 

e cho (y 6 }^r g £K>mmm&i'j?^^mm£*L~c 
i^n y 6 r±HTfo^ 0 ) <t£^£-tJr£r t 

[0O72] ii) R G $5£U*R 7 &m&:£*bX\t^T:i>£ 
v^/^;vS-efc6^ti (7 5] j* % _L!Ei) -C^h 
tLfcffc^ifc C2 1] TVV^fc KY 7 CHO (Y 7 fct 

R 7 £ l'>^V«^tlT^XfciV>7/^ 
/^Sr^to R 7 GDjg^^fca* 10>»6\ Y 7 (iHTfc 
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[0 0 7 3] 1S4-3 R 3 
yyu) [2 2] 

r 3 ^6- y^v) ^ um> K-cfc^fb^ 

^7 [2 2] J*. J^TcoJ: 9(-Lr^tSr«i:^T^ 
5„ *-*\ x^4 - i -e#^n^7 ^ y [2o] 

MJ*^yv, N, N — j^^tf^/v-vM ^ /v 

isf ^ y ^7 ]) isfc-gftfy (Pratt et al. , J. Amer. Che 
m. Soc. , 1948, 70, 4065.) t St®?. N, N — is 3* 

mm&-^mtemm( 1 e otM fr-ci&a^k 2 4B# 

[0 0 7 4] IS4-4 R 3 35^T — v^S^fcSfb 



-g-flfc [23] 

R 3 ^^T^v?/VST'$)5^ [2 3] te. Ig4- 

1 -e^#^tt7^r ^ y fb^^j [20] y>*y— /i^ 

h\ 3, 5 — ^^f^t°7^- 1 — ^/VzK^rif- 5: 

[OO 7 5] J&*5, r/v^f/v^^--.co^«e^^co^A 

[0 0 7 6] J^&2 ^ 

(—#£5*; [1] ic*sv>-c. xasN-e&sfb^ifcO 

[0 0 7 71 Itl 2-7^=;^y^ 

[ O O 7 8 ] 
UK 1 7 ] 



'HOC 



C2 4 ) 



13- 



C2 63 



C2 5) 



R H f 

R 4 

C2 7] 



[0079] (^^cD^ia^-f^Buia t [^^) 

[0 0 8 0] 2 - 7xr:;V^y^ ^ ^y-;kf |& [2 

7] hi:, ^h/v h^^.^.u>-^7'^ isit^-ifo [2 4] t ^ 
yX/^ft Wk&Vo [2 5] ir^r&^^-fr. ntbtbZ 

^^•^mmt&yo [2 6] s^t^^sc ^jc^o-c^ 

/&£*T,£ 0 fifth R 3 iS-NR 6 R 7 (R 6 „ R 7 ttflftfB 

R 3 ^^«^S(^L9 5S (i^l^ fol) CO 
!Kffi"e2-7xn/W<y)/-f '^y^/Ufl-^ [2 7] ^ 

[ O O 8 1 ] h !7 ^ ^ \s Is isT ^ islt^tfo [24] 



[O O 8 2] *fc_h|ES^W^ fiteBSe^<73^fcfe*&to^ET 
an-StarkJl&^K^ff^riB V V £ ?K SrB£5fe L. >fe sd« . 
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[oo8 3] ±.&KJ&\Z.£Q^ ^^711^ (2 
e o i^^^^»fc:^#7 (26) COgtfbfi. ^ Pn^/UA 




R 2 H 



C 2 7) 

A^ R 4 

[ o o 8 e ] c^^fe^^-^-tttsfe^Tftft-efeS) 
[ o o 8 7 ] ^x^r±. mm i co-r >- /Wb-s^co^ 

&JLm 3 cojg tc isiE u fc *s v ^ -c . it: IB* (6) co 

f^«9 Ul-O-W * ;Ht^fe (27) ^rffiV^Xtf 

[0 0 8 8] C 2 8 ) , (2 9) 



[0 0 8 4] Ii2 2 — v^^W^i^vW ^ yy?—/V 

-w^^Ks^^^commm c-a-b-d) 

[ 0 O 8 5 ] 

[ft: i s ] 



A — B 




R 4 



[0O89] X^3 R 3 ^-NR 6 R 7 (R 6 „ R 7 

[ 0 O 9 0 ] 
[<b 1 9 J 
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N0 2 




[ o o 
[ o o 



ess] 



K — /Wb 



\ 

9 i ] (^^<7}^ie^f^l2]?i^4i) 
9 21 ^x^i^iov >'cri, $a*£ico.-r 

[19] c^ft^>"9 \ZLlk&&) [30] ^fflV^tT^^i^ 
£•9. R 3 ^- NR 6 R 7 (R e ^ R 7 w ^s H ) "C 
&>Z>\K&m C3 13 „ R 3 ^-NR 6 R 7 (R 6 % R 7 

co— $ tir v ^-c t> i; v /v^/vS) -efc^Mt^ 

(32) , R 3 3* — NR e R 7 (R 6 , R 7 

6j „ r 3 ^>>6— (4— T^y^-yy/v) & u^r k-c&> 

fcffc^^ (3 33 ^iTJ^R 3 ffi^T^^/^m-^tb^i^ 
m (34) *»Si:i:dS-C#So 
[0093] 7£3b\ T-zv-^/v^^— co#a@#i^coaj[A 

[oo9 4] UT^S^HS-ffc-a^ (i) fi, 



[oo9 6] i^¥o ci] *3 j; co ^s^hrr-?? £ n 

U *-^08*lS|*, J^lfa-MI^g^ ARDS, w 
[O O 9 7] KII L— 8*S#tSUt±, 

^}-±. ik&Vo CD ^fci^^rco^S^XrF^^tLa^^r 
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[oo9 8] it^^ ci] *fc(^<^ms^_hrF^^n 

90. 0 lmg-5 0 0mgO|5i(Dl^, &<5VM3;$ 

^F-J^J 1 [nja^r 0 . 0 5mg. O. Img, 0. 25m 
g. O. 5mg. 1 m g „ 20mg, 5 O m g , 100 



[0 0 9 9] 
[0100] 

[0 1 O 1 ] mt&ffll 1-tert- y^/X-^-^r^Jj/UTtf^. 

[O 1 O 2] 
U£2 O] 



1 



C3 .5 3 



[0103] THF(30mL) |C60 %7K^b"^ h ]) & A 558 
mgt2-7x r=./Wf ^ K — [3 5] (2. 24 g) SrJffi^fc&P 

x.. ^?a-ci. 5 MT-er^gfe^-tert-^ 

^VK3. 28g) cDTHF(5mL)^fK^MTU. l^Tl B^ffl* 
^Ufco ^CO^> 7K (0. 1L) ^PX, T/V (200mL 

;^7A^n-7h^77>r- : g^rc^/l^ 

50 : 1 ) tC«t 1-tert- r/^-A'S*-:*- 

/VaKjt./U-2- ^ m -/W V A- [3 6] (3. 4g, l&^i 
100%) ^#7^ 0 m^r^^l^-^^fe^JKfdfeUgft^e,*! 



[36] (2. 46g, 



C3 61 



mp 75-76^ 

IR (KBr) : 3400, 2950, 1720, 1600, 1555 
1 H-NMR (CDC1 3 ) 6 : 1. 30 (9H, s) , 6.55 
7.16-7.49 (7H, m) , 7.55 (1H, d, J=8. 1Hz), 
H, d, J=8. 2Hz) . 

[01 04] mi&m2*3£.xfi. mm^mmm 3 —mwm 

[0105] 

Uk 2 1 ] 



<1H. s), 
8.21 (1 
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C3 7] H 



,,NH2 




II 1 



C3 8J 



. IS 2 



SSSfiiJB 3 




C4 0] 



A- 



[O 1 O 61 mmm2 1-tert- z7?-/U^-*cZ/X/l'7&=- 

P -hy^t K^s^sMfcSi; (49.0 g) ^M-e2 gajg 

7kS£ffc-J- h U ^A7*c^fj£ (500 mL) Id^DA. 105J»Wa£^ 

[37] (36.8g, 1(2^98%) Sr^feo mgr-O-iE?^ 
(300 mL) MtTth7x/y (36. 3 g) ^DX. V 

yut K^:/>- (56.8 g, JjX*^84% ) ^#fc 0 ^^-CT-t 

h7^y y P -hj;^t K^^v (55.5 g) cogfr®? (soo 

mL) (lOlg) ^Px.2^^5§^EUfc: 0 

^pljCOS-y ^/U- 2-^7^^/W >- K— [3 8] (15.0 
g, 11X^29% ) £r^#7c 0 ^TiC^<7)ifei^^^-r o 
mp. 205 t (5>^) 

IR (KBr):3380, 1594, 1441, 1308, 1292, 792, 755, 7 
35cm -1 

a H-NMR (CDC1 3 ) 6: 2. 44 (3H, s) , 6.73 (1H, d, 
J=l. 4 Hz) , 7. 01 (1H, dd, J=8. 3, 1. 2 Hz) , 7. 22-7. 50 
(5H, m), 7.64 (1H, brs). 

[0 1 O 7] 1-tert- ^^^i/^/V^^^ 

-5- * j. =/Wf ^ K— /l^CO^-^c 

60% A^fc^ K V J* (3.60 g) COTHF (100 mL) mm 



C 3 9 3 



Br 



K — [3 81 (15.0 g) (^THF* }l00 mL) ^M^tK?^ 

^UTcCD-ib, Zimm^ — tert — ^^/U (15.1 g) CQTHF 
(100 mL) t ^P* ^7 ^/t^i^y (0. 893 g ) 

7sU = 50 : I ) tT^SL, ZSbl^Jc'V- 

t tdj: 9 £lfe*ft^<7}l-tert- ^^/^^^TJ/P 
7^-/^-5- ^ TT-^^/W V K— [3 9] (1 

0. 8 g, 48%) £r^7c: 0 J^Tt^tf} Wfe&^i-o 

mp 55-56 t 

IR(KBr): 1735, 1345, 1285, 1215, 1150, 1130 cm" 1 
X H-NMR (CDC1 3 ) 6: 1.30 (9H, s) , 2.45 (3H, s) , 
6.47 (1H, s), 7.14 (1H, dd, J=8. 5 , 1.1 Hz), 7.22- 
7.51 (6H, m), 8.07 (1H, d, J=8.5 Hz). 
[0 1 O 8] IiM3 3-^a^-l-tert-^^-/Wje-^r-> 

^Jfe#»J 2 Wig 2 7?4# ^tLfc 1-tert- ^^-/W^-^- i/Jj/U 
y^-yU-5~ ^/V-2-^^^/W >- K— * [3 9] (10. 
8 g) OE3±g:<b^^ (170 mL) N-^d^^^ix 
W K (13.0 g) £r£P;t. ^ffl^X37B$|H]## L7fc 0 

>- : gtg£^^/^ = 50 : 1 ) *C-C*f$£U. — 

Zs K— /V [4 0] (9.70 g, IK^71% ) &mtL Q £ATt- 



-14- 



rap 101.0-102. 5T; 

X H-NMR (DMSO-d 6 ) 6 : 1. 18 (9H, s), 2.46 <3H, 
s), 7.16-7.60 (7H, m) , 8. 05 (1H, d, J=8. 4 Hz) . 
[0109] ^Jfe#U4 3->^l3^e-5- ^C2^r^ f/Wht 
— /u-2- Z7x=>/1"{ is K— /Ix 
3-^ C3 ^e— l-tert-^^/V3j-^r /U ^ /W5- > ^/W-2 
- -y =c nyV^ ^ y—sl" [4 0] (9.70g) COHifrffc^ldO 
30mL) N-^ci^e^^^W ^ K(4.60g) . 7/ 

t:'^- -TV- ^5^- h y /WO. 2l3g)^:^P^L, 9 Jf^aS 



CCK> — ■ 

C 3 5 ) zcg 1 

[0112] X3M l 3-^/w 5 ;v-2- ^ ^ ^/W ^ K— 

5^ ^/Ux^/U.AT' ^ K(5mL) ^^^rv^Yb U >-(l. lmL) 
^ K — /I^ C35] (2. Og)CDv?y ^/l^/W.A:r 51 K(2m 

D mm&MT u/-- 0 »&-c2b*whib$3u o. 22M^tk 

^,^^£03-7^/^^/1^-2- ^^c^/W^K— /T" [4 2] ( 
1. 80g, 4X^79% ) Sr«5tUfc 0 Sl-Tlz^tDQm&Tjs-ro 
rap 253-255X; 

IR (KBr) : 3400, 3050, 1620, 1570 cm -1 
A H-NMR (DMS0-d 6 > 6:7. 16-7. 37 (2H, m) , 7. 43- 
7.87 (6H, m), 8.11-8.30 (1H, m) , 9.97 (1H, s), 12. 
40 (1H, brs). 

[O 1 1 3] Ii2 1-tert- ^^/I^-^r^^/l^^/V 
-3- 7fr/U^ sU-2- ~7 n- :=^/W ^ K— /WCO^^ 



— ( — : ^^^^/i^ = 50:l) tC-C*t^U. $ e> 

S-fe^^co3-^a^e-5- -fn^^-f-^-i-x^TX-^^/v^r 
^t^^/UtK^/V- 2- 7x=/W^K-^ [4 1] (7.90 
gr jtX^67% ) £r^#7to ^Tl-^co^t££r;^-r o 
X H-NMR (DMS0-d e ) 6 : 1. 18 (9H, s) , 4.92 (2H, 
s), 7.35-7.82 (7H, m),8. 15 (1H, d, J=8. 7Hz) . 

[OllO] ^Jfe#!j5 1-tert- zf*f-/\»y*-*? 
;w-3-*/i'5;W2- ^ ;n^/W v K — A* 

[0111] 
1^2 2] 

CHO 

THF(lOmL) . 60% ^^b^hS <300mg) . X££ 1 X 

•^^Jc Ufc3-3^/W ^ /V-2- :7 ^ r^/W V K — /W [4 2] 
(1. Og) t —&t&f&-teTt-zf<7sl>' (986mg) GQTHF (5raL) 

^PJ^tS L-X 1-tert- ^^vl^^f v^/l^^/^-3- t^/V 
^ /V-2- 37 ^ ^/Wf >- K — [43] (430mg, HX^29 

mp 176- 178 t 

IR (KBr) : 3400, 2800, 1730, 1660 cm -1 
1 H-NMR (DMS0-d 6 ) 5 : 1. 22 <9H, s) , 7.30-7.68 (7 
H, m), 8.08-8.20 <lH,m), 8.20-8.31 (1H, m), 9.61 
(1H, s) . 

[0114] mmme^oXi^. ^mcommm 7 tsxtrm 

mm 8 {c^-Tfb1>^coO^X^^O^^:"Ca HCtj^o 
[0115] 

at 2 3] 



CHO 



C4 2J 
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C 3 7} 



mmm & 
ii i 



C 4 4 3 



mmm e 

II 2 



C 4 5 "} 



C4 6 ) 



NH 



>- 



A- 



C4 7) 



[0 1 16] mmme 1-tert- ^^/I^^v-^/VtK— 
/L— 2- (4-- ht3 7x^/l-) is K— 

7x=.;^ K^S^V [37] (27. 1 g) .tp-r: hoT-fe 

v^^y^ (41.5 g)^^r, mmm2<7mmi tm 

K — (44) (18.3 g, i(X^31% ) ^r^fco ^Tt-^: 
mp 248-25 It 

IR (KBr) : 1590, 1495, 1325 cm" 1 
X H-NMR (DMS0-d 6 ) 8 : 7. 05 (1H, 
6 Hz), 7.20 (1H, dt, J = 8.5 Hz) , 7. 
8.2 Hz), 7.61 (1H, d, J = 7. 9 Hz), 



dt, J = 7. 8, 0. 
. 46 (1H, d, J = 
8. 12 (2H, d, J 



= 9.0 Hz), 8.32 (2H, d, J = 8. 9 Hz), 11.85 (1H, br 

s). 

[0 117] X^2 l-tert-^^/l^^-^^/Uztf^/l*- 
-2- (4-— hD7x cn/U) ^ is K-yKD^ 
JllEXmi ^#^tLfc2-(4- h ti TT-^^/V) ^ K— 
/L- [4 4] (12.9 g) ^ ^ ^gg^-tert-^^/W (11.8 g) 

^V>T, ^H^i-fr^VV ^-&*&;*:<Z>l-ter 

t- 7*f/Wt^^^^#^/V -2- (4- ~ hD^^n^/V) 
-O-K— ^ (3.83 g, 0X3*21%) [4 5 3 £r^#fc 0 JMTM 

mp 134-136^ 

IR (KBr) : 1730, 1505, 1340, 1310cm" 1 
1 H-NMR (CDC1 3 ) 6 : 1. 39 (9H, s) , 6.69 (1H, s) , 
7.22-7.45 (2H, m) , 7.60 (2H, d, J= 8. 9 Hz) , 8.21 (l 
H. d, J = 8. 0 Hz), 8.28 (2H, d, J = 8. 8 Hz). 
[0 1 18] Mttffl7 2- (4- 7^7x =.A0 -1-tert 



6 COX^ 2 -CfW#; Ufcl-tert- 7'f^t^'>*/W 
zK^/W2-(4-^ h ta ^cn^/V) >- K — A" [4 5] (1. 
00g)coy >^y— /U (lOOroD^f&id, 7k^T> s<^i?&J* 

mmao%) ci57m g )^px.fc^. TK^^ffl^cT. »a-c 

/^bff^iU fefe^^C02-(4- X^y^^^yu)-i- 
tert- T 4 ^^^^^*^^-/^ ^ KWP [4 6] 

(415 mg. HX^41%) frmtz.* ^T^^^Jte^^ 

"To 

A H-NMR (DMS0-d 6 ) 6 : 1. 30 (9H, s) , 6.70 (1H, 
s), 7.10-7.40 (4H, m),7. 47 (2H, d, J=8. 5Hz), 7.53 
-7.65 (1H, m), 8.06 (1H, d, J=8. 1Hz) 
[0 119] mMW8 1- tert- ^f/V^-^^^ 

MM&\7 -C^ibttfc2-<4- T ^ S Z? zz. ^/U) -1-tert- ^ 
^/l^^v^/I^^/WT >- K" — [4 6] (0. 

200 g) co^^y— /v (4 mU ^^tci. yr-r^ K (0. 

096 g) SrAPx., 8^|HJAP«l5»«fcUfco £OS*&Tt£, fi£ 

-f — (7nn^/^:>^/^=10:l) ^r^L 
X. &kM&y* t^cOl- tert-^^/V^^S^/l'Jtf^/l^ 

-(4-^r^i>y ^zc^/w -Y K* — w [4 7] <^m.mm. 
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(0. 177 g, JR*79%) Srflfcfc. Ek~F\z.*:V>m&.&7Frr 9 
IR (KBr) : 3300, 1740, 1620, 1445, 1320, 1155 era" 1 
1 H-NMR (MeOH-d 4 ) 6: 1.44 (9H, s) , 6.65 (1H, s) , 

7.29-7.40 <4H, m) , 7.50-7.64 (3H, m) , 8.12 (1H, 
d, J = 8. 3 Hz) . 



[0 12 0] mMM9$3£VZ, GkifcnmMffll 0&£Xf 

-To 
[01211 
[ft 2 4] 



a 




o 

1.4 8 J 



N' NHz 



C3 7) 



*SS#J 1 0 R* =OCH 3 
IfeSfcM I i R' =CHj 

Xg 1 



C4 9} 



3lffi0U 9 R 9 =C 1 

mmm i o r s = o c h , 

§gJfe#J 11 R* =CH, 

[o i 2 2] mMW9 l-t Jt^f yv^-^r i/* /v^^ 

/V-2- (4-^ C l=f 7 ^/P) ^ K — 

X*Ml 2-(4-^OB7x^/V) >- K— yix60^/^c 

K^^^ [3 7] (3. 79mLK p-^PP7ir h 
Z7 is [4 8, R 9 =C1] (5. OmL) £ ""O-if >- (40ra 
L) . mm (lOOmL ) £4fMt3E«& (9. 78g ) ^fflV^T, 

^i^^j 2 ox^ 1 1 mmz&m e^^a s B ^>2-(4- ^ 

n p 7x ^-/V-) >" K" — ft* [4 9, R e =C 1] (1. 64g 

mp 205-207^ 

IR (KBr) : 3400, 1630cm -1 

X H-NMR (DMS0-d 6 ) 6 : 6. 84-7. 18 (3H, m), 7.40-7.4 
4 (1H, m), 7. 44-7. 60 (3H, m) , 7.88 (2H, d, J=6. 7H 
z), 11.57 (1H, m, NH) . 

[O 1 2 3] Ig2 1-tert- ^^/V^^S^yW^/W 
-2- (4-^ n n 7 x >- K— /I^CO^/jJc 

±IEimiT^tfc2-(4- 7 n a :7 ^ ^/U) ^ is K~ 
[4 9. R 9 = C 1 ] (573mg) cOTHF(15mL) ^f^tC60 
% zKSfffc;**- h U ^^(llOmg) ^DX.7c 0 ^fa-C30^^^ 
— ^^v^-tert-^^/U (605mg, 2. 77mmol) COTHF (2 
mL) ^^rlTL, ^fi-C30$Mft#*SU 4-v^ ^7 ^ 
y t°y v?>-(31mg) ^P^Lfdo ^rCO^. ^?&7?2.5 R^KHft 
bCf^m^r/K (50mL) iCAtb. rc— ^/W (100mL)-e 




ffciC ^^-tf-^d^WSNii*-^ 8fc«cfe*ti5i 1-tert- ^ 
^yi^^ ^77/1^^/1^-2- (4- 7 oizr^^^/i^) >" K— 
/U- (50, R 9 =C 1] (706mg , HX^85%) £r^7t 0 ^ 

mp 86-87°C 

TR (KBr) : 3400, 2990, 1720 cm -1 

1 H-NMR (DMS0-d 6 ) 6 : 1. 30 (9H, s) , 6.76 (1H, s), 
7.17-7.41 (2H, m), 7.41-7.59 (4 H, m) , 7.59-7.70 
(1H, m), 8. 02-8. 19 (1H, ni) . 

[0 12 4] mttffll O 1-tert- iff-As^T 3rSO&/W? 
^/W2-(4-p* h ^V7x^/l/) is K — A* 
It 1 2- (4- * h^ri/^^^i/u) ^ K — /VGD^\$t 
7^^/Vt K7^V [3 7] (2. OmL) irp-^ b^-77i? 
h7x/ is [4 8 . R 9 =OCH 3 ] (3.0g) <t ^>fS^ 

; — /^oomL) tmm.m dmu ^m^^x.. #n 

t^m^^lltfco *£fc;h/fc*§iiMcB1« (80mL) , 
S^l^ (8. Og) £rJl[Ji2^A*U N *n^»«ET? 6 NprHHJl^ 

m^/£^£r^7c 0 mSrf y 7/7*^77 ^7x7 o-^ h 
7 >T — V : g^m^/V = 5:1) ^rtf ^tlC 

i?)^U ^^@^^2-(4- ^ H^r>77x^) 
>- K— /V [4 9. R 9 =OCH 3 ] (250mg. l&^5. 6%) 

IR (KBr) : 3400, 1610, 1540, 1500 cm -1 
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X H-NMR (DMSO-d 6 ) 6 : 3. 81 (3H, s), 6.70-6.80 (1 
H, m), 6.90-7.10 (4H, m) , 7.30-7.40 (1H, m) , 7.41- 
7.52 (1H, m), 7.79 (2H, d, J=8. 8Hz) , 11.32-11.42 
(1H, m) . 

[0 12 51 X£i 2 l-tert-y^/^^rV^^^^/V 
-2-(4-p« h=3r->^nz^^) W 1/ Y — ^<D^^L 

_biexmi -e^^Ufc2-(4- y h^v-^^^/v) ^yp 

— /V (4 9, R 9 = O C H 3 ) (200mg) N THF (7mL) > 60 
% ^K^'ft:^ h V ^^(120mg ) % H&tm-iS-tert-'y^sU 

(648mg ) <F> THF (4mL) 1 4 - ^^f^7^ /t°!J 

i^>-(55nig)^^V^-C, HWJ9tTO^t, 

^-/U) >- K — (5 O, R 9 =OCH 3 3 (166mg. 
HK^57%)^^fc 0 ^Ti-^T^^tt^^^o 
IR (KBr) : 3400, 2990, 1740, 1725, 1650, 1560, 150 
0 cm -1 

1 H~NMR (DMS0-d e ) 6 : 1. 30 (9H, s) , 3.80 (3H, s) , 
6.64 (1H, s), 7.01 (2H, d, J=8. 7Hz) , 7.17-7.42 (4 

H, m), 7.51-7.64 (1H, m) , 8.01-8.12 <1H, m) . 
[0 1 2 6] mmmi l 1-tert- y^/UztZr^jj/uvF 

XM- 1 2- (4- y f-JX"*? =jz^./U) ^ K — /^CO-^/tS; 

Z7 m ^/U-t K^i^ [37] (24.2 g) £4' - 7* 5^7* 

irh^^y>- [48, R 9 =CH 3 ] (30.0 g) fab, 

mMffl2<vj:mi Mm^mm^>2-(4~ 

* =f-;\s~7 =r.^=-;U) ^ 1/ K — /V [4 9. R 9 =CH 3 ] 
(1.12 g, ^^2. 4%) ^*#fc 0 J^Tt-^-C0^^^^-T 0 




a^. 0 i 2 

" A- 

U 6) 

[0 1 3 O] ^Jfe^j7-Cl#btxfc2-(4- 7^/7x- 
/V) -1-tert- y^-/U3-3ri/#/ls7Kz=-sU^( >- Y—/U [4 
6] CD^^m (200mg ) C3 a tfwl^ (2mL) 

£~t±\ 0.5 ^.^^K^-ft:^ h V ^3s(4mL) ^OX, ^C5^^ 
tH^U^Co «?rtiLt, iStttiS^Eco (46] £r^# 
fc 0 h V 4^^>-(64mg)<7)±^by 1f-l^WlraL) 
7K^T-C^«ii&^ [4 6] CO^b^^L-^(5mL) ^^^T 
i®~F^. hy^-^T^y (0. 18mL) £rAP*L, 7k^T"C 

-2- j*^/U*cS V ^(113mg) (T^mm (lmU^^iCTR^T 

u^/l^ : y — 7U = 5 : 1 ) ^ioTm^t, WkM 
(204mg ) ^#/c 0 r^^PO^/VA (2mL) £ 



mp 204-209^ 

IR(KBr): 3400, 1500, 1450, 1350, 1300, 820, 790, 7 
50, 730, 510cm -1 

1 H-NMR (DMS0-d e ) S : 2. 34 (3H, s), 6.83 (1H, 
s), 7.12-7.91 (2H, in), 7. 271 (2H, d, J = 8. 0 Hz) , 
7.38 (1H, d, J = 8. 1 Hz), 7.51 (1H, d, J = 7. 5 H 
z), 7.75 (2H, d, J = 8. 2 Hz), 11.45 (1H, brs) . 
[O 1 2 7] X^2 1- tert-TT^/l^^^^/U^^A- 
-2- (4- y =3-s^~y zi-,=~J\/) v /l^CO^/jjc 
_blSX^l -C^#^tl,y L c2-(4- y^/V^^^/V) >- K— 
/V [4 9. R 9 =CH 3 ) (0.500 g) t ZLmM^-ter 
t-^^fvP (0.526 g)^ffi^-C. ^ife^Jl tP^S^tr^ 
V\ n&MM&l- tert-^^/V^^ri/^/V^^/U -2-(4 
- P< ^/l^^^/lx) K— /V C5 0. R 9 ^CH 3 3 

(0.495 g, i(X^67% ) £rt#7t c ^-R--£ (Om^^^-To 
mp 69. 0-70. 0"C 

IR(KBr) : 1725, 1450, 1365, 1320, 1220, 1155, 1135 
cm -1 

X H-NMR (CDC1 3 ) 6: 1.34 (9H, s) , 2.40 (3H, s) , 
6.52 (1H, s), 7.15-7.39 (6H, m) , 7.54 (1H, d, J = 
8.5 Hz), 8.18 (1H, d, J = 8. 3 Hz). 

[0128] 12 2- {4-[N- (4-7- 5 J -2~ y =T 

/U--6- 3fy y/W) K] ^^^/U} -l-tert-^^Vl- 

$-*c*yj7/U7$iz=./U^ 1/ Y — /V 

[ 0 1 2 9] 
[^2 5] 




o. WTkmit-r h v *>j*7kmm (2mD t^m^mm^^m 

^. : ^ — /W-10 : 1 ) \CX <9»^U. p< y — /I- fa 
hn^&£^^M&1&Mi&nT- 0 Z-<on&MM*Z:*. (2m 
Dt^fy (2mL ) t^^iCAix, 
Lfct^M© ft^^r B co2- {4-[N-(4-7- 5; y-2- y 

f/W6- =*ry y/U) !>K K3 v'^^/U} -l-tert-v^^- 

/U^-^f ^/W is V—fls [5 1] (90mg, itX^27 

%) $r^fco £XT\^ : Z:<7}®Ji±&7F~ro 

IR (KBr) : 3350, 1720, 1560 cm -1 

X H-NMR (DMS0-d 6 ) 6 : 1. 32 (9H, s), 2.44 (3H, 

s), 6.47 (1H, s), 6. 68 (1H, s) , 7.00 (2H, brs), 7.1 

6-7.84 (9H, m), 7.97-8.22 (2H, m) , 9.04 (1H, brs, 
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brs), 9.22 (1H, brs) . -f. 

[01311 mmm 1 3 *s±o!, <tk&<vmi&m 1 4 [0132] 
mm 1 6 ic^-r-fb-g-%»<7?-g-fiScxm*-§-fc.-e-cj(y.T(-^ ut 2 6 ] 




1 0 

R. 



^Sfiflfl S R" = H 
C523 HSfeGS 14 R 1 * 



-CH. 



imm 1 5 

R 10 =CH ; 



c 5 3 J 



d^j^ (541 



*S£#!ll6 



[0133] ^Jjfe^J 13 1- (3, 3- *5-J^-7*f- } 

2-^^^/Wf Is K — As 

^^^/V^/Vi^T^ K(lOmL)lC60% TK^b^ b V & A (4 
OOmg ) >- K— /U- [5 2, R 10 =H] (1.5 

i g ) stik^p^l. mm-^3o^m^m. ^firtnert- ^ 

^r-fe^/V^n7-f K(1.4mL) ^TU mWC30^ 
XL. (200mL ) TMftfcti^. 7k«fc (lOOmL) ^ 

b^^^-Y— : gftg^n^vl^ = 50 : 1 ) Id £ 9 

l-(3, 3- i?*<$-j\rrf*f- y /V)-2-^ir.^/W >• K 



— [53. R 1 



z H] (2. 07g, ltX^85%) &mtz. Q 



mp 122-1231C 

IR (KBr) : 3400, 2950, 1720, 1600, 1555cm _1 
J H-NMR (DMS0-d 6 ) 6 : 0.69 (9H, s) , 2.24 (2H, 
s), 6.84 <1H, s), 7.19-7.40 (2H, m) , 7.40-7.58 (5 
H, m), 7.58-7.69 (1H, m) , 8.06 <1H, d, J=8. 0Hz) . 

[oi3 4i mmm \ 4 1-0,3- t?j*^/i»zf^vsu)- 

5-^ f;W2- ~7 m :=vW is K — /V 

^Jfe^ 2 (7)X@ 1 ^P)^fc5-^ ^;W2- Z7zr.^i/W >- 
K — C5 2. R 1Q =CH 3 ) <2 g) t3,3-i?^^ 

^fpy/l^oy K (1.429 g) Srffl^T, »!2<7)Ig 
2 <k|fSJ«tdfT £-fe*£3fccQi-(3,3- ^^i^T^py 



5 5 5 



/V) f;W2- !7 ^ - /v^ >- K — A* [53, 



R 



H 3 ] (1.441 g, 4X^49 %) SrW'Tdo ^Ttd^r<£>#>t£ 

A H-NMR (DMS0-d 6 ) 6 : 0. 67 (9H, s) , 2. 22 <2H, 
s), 2.40 (3H, s), 6. 76(1H, s) , 7.16 (1H, dd. J=8. 
4, 1.4 Hz), 7.41 (1H, s), 7.28-7.65 (5H, ra) , 7. 95 
(1H, d, J=8. 5 Hz). 

[0 13 5] mi5&mi 5 3-^^^-1-0, 3->^ ~~3-^zf 
^- ]) J\s) f/W2- ~7 =c :=:/W >- K — 

^Ilifi&Il 4 ^4#^tbfcl-(3,3- v^^^/^^y /V)-5-^ 
^/v-2- 7x^;WyK fc - A- [5 3. R 10 =CH 3 3 
(1.100 g) tN-yn^^^^y^^ K (0.705 g)£r/EV> 

-T. ^^J3 t f^td*?^^. S^^^^3-^pr^e- 1- 
(3, 3- V* ^-;\-zf^f- V AS) -5-?i 37 ^ Is K 

—/l- (0.796 g, l{X#i57 %) [5 4. R 10 =CH 3 3 £r 

mp 86. 0-87. O'C 

1 H~NMR <DMS0-d 6 ) 5 : 0. 72 (9H, s) , 2. 09 (2H, 
s), 2.46 (3H, s), 7. 35 (1H, s) , 7.47-7.70 (5H, m) , 
8. 04 (1H, d, J=8. 5 Hz). 

[O 1 3 6] mMMl 6 3-^u^E-5- 
-(3, ^-A-^f^- V /V)-2-^^^/W >- K — A* 

»fe#Jl 5t#f)^*3-^n^- l-(3, 3- is^^/Uzff- 
y /U)-5~* ^ ^ - V K — /l" [54. R 10 = 

CH 3 ] (0. 50g) . K^ft^ (lOmL) . N-^^^^. 
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?%szs^* K ( 0.278g ) „ T-7\f^—^V~zf^-X2- 

hy/v (o.oiig) ^^v^'r > ^J6E«nj4 tiPfWcu-ca-fe 

SfH<03-^n*-5- yn^^ f/Wl- (3, ^/U^f^- 
V ji") -2- 7 ^ ^/ W ^ K — [55] (0. 504g, i&^84%) 

1 H-NMR (DMS0-d 6 ) 6 : 0. 73 (9H, s), 2. 11 (2H, 



jrg 2 

[O 1 3 9] mMffll 7 3-7*-^^-/^- (3, 3-v*^ "f-A^s* 

X^l 3-X-fe^/i— 2- 7xx;KyK-;KDM 
2— 7x=MyK- [3 5] (1. 8g) \ZL*<ZsM is (10 
OmL) &m 5Ltcmi<z:80 o ClZLMl?& U^$pt£. 40^1^Mt^ o 

<9.2mL, 02mol/L ) ?:iTl, »«-C2W 

^^Ufc 0 ^^^fiicML, T^^/Us* n^^f K(0. 7 

mL) ^r^r L,jmmmm~?immm,&^t^o mmcmL,it 

iaSfe-CSi^^^^rf^^U^i— TVl" (200mL ) 
ttJSrfrV^ W«g£r7Ki!fc (200mL> UfCo ^pHWSrflEBH- 

*r^ls : ^g£^TrVV = 10 : 1 ) {CX<0mM^. 
mfcC03-T-te^/l'-2- -7 zxu=u/\ss( is K- — [5 6. R 11 
=COCH 3 ] ( 158mg, 4X^7. 2 %) £:^#fc 0 ^Tt--^ 

IR (KBr) : 3400, 3150, 1610, 1575cm~ i 
1 H-NMR (DMSO-d 6 ) 8 : 2. 07 (3H, s), 7.11-7.30 
(2H, m), 7.36-7.43 (1H, m) , 7.51-7.70 (5H, m) , 8. 
11-8.25 (1H, m), 12.07 (1H, brs) 
[0140J Ii2 3-7"-tr^vW (3, 3- is* ^/W^^ V 

/U) -2- 7 ^ Z^/l^f IS K — /I'CD^rg 

JifBX^l T?^J5feUfc3-7^-fe^/W2- ^^r^OM* >- K— 
/V [5 6. R 1A =COCH 3 ] (140mg) % Zs * ^/Ut^/I* 
J^V ^ K(lmL) , 60%7K^<tL^- h U VJ* ( 49mg) £: tert 
- Zf^J\sT-te*3-s\"!?X2^^ K (0. 15mL) ^1/^, 
#11 3 timmi^hZi^, 3-r-ter^-/w(3, 



s), 4.92 (2H, s), 7. 48-7. 85 (7H, m) , 8.12 (1H, d, J 
=8.6 Hz). 

[0137] mmm 1 7*s<tue«a««>^ift«i 1 s coyli^ 

[0138] 
Hfc2 7] 




U;v)-2-7i^;KyK-;v [5 7, R n -COC 
H 3 ] (107mg, HX^53%) ^r^^ 0 £ 
aMJ-^J^fettilrflSU S^^^b (70mg) «r^fc 0 £AT^ 

mp 109-111^ 

TR (KBr) : 3400, 3050, 2950, 1720, 1650, 1600, 154 

0 cm -1 

1 H-NMR (DMS0-d 6 ) 6 : 0. 76 <9H, s) , 1.92 (3H. s), 

2.07 (2H, s), 7.32-7.49 (2H, m> , 7.51-7.62 <5H, 
m), 7.90-8.03 (1H, m) , 8.15-8.29 (1H, m) . 

[0141] mm&i 1 8 

X@ 1 3-> ^vl^-2- !7 ~/U-T >- k-^©^ 
-^>-izf >-(60mL) , 2 — ^ ^ n/U-f >" K — [3 5] (3.0 
gK * ^/^^s*^isry J^zfxi^?^ KTHF (18mL, A 

J^O. 9mol/L ) h 3 ^fb^^/V(7. OmL) mi&M 

1 7 0ISUP1^I^U Mfe@^CD3-^^/U-2- 
7x=.;V^y K-;V [5 6, R U =CH 3 ] (1. 67g, 
UX^52%) £r^c 0 ^bHfclt"feSflW51bl.09g 

- ~7 m ^ /V [56. R 1 1 = C H 3 ] (590mg 

mp 77-80°C 

IR (KBr) : 3400, 1635, 1600, 1530 cm -1 

A H— NMR (DMS0-d 6 ) 6 : 2. 42 (3H, s) , 6. 90-7. 18 (2 

H, m), 7.20-7.82 (7H, m) , 11.14 (1H, brs) 

[0 14 2] Him 2 l-(3, 3- ^ /W)-3-p* 
f/W2- 7ix;W is K— /VCD^fifc 



.17 R ll = COCH 



^Sg^I 1 7 

R 1 1 
^I5£#J 1 8 

R n = CH 
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[5 6. R U =CH 3 ) (581mg ). ?l ^/U7fr/UJ»~T * 
K< 3mLK 60%^K^<t:^ h V ¥ J* ( lOOmg) t tert- zf 
f-;wr-irf-;^n7^K (0. 35mL) &-/flV^C\ ^Jfe^J 1 
3 i:l^^(C^^U^m^^^l-(3, 3- ^y^/V^^i; 
/V-)-3-^^/W2- ^^^i/W^K— ^ [5 7. R 1 1 = C 
H 3 ] (340mg, i|X^40%) ^#fc 0 ^^l^^ri^^^ 

mp 85-87^ 



nmmi 9 
1 



), 2.08 (2H, 
7.41-7.68 (6 



IR (KBr) : 2920, 1695 cm -1 
1 H-NMR (DMSO-d 6 ) 6 : 0. 71 (9H, s 
s), 2.17 (3H, s). 7.25-7.41 (2H, m) , 
H, m), 8. 08-8. 18 (1H, m) . 

to 143] mmm i 9£>&xf, Wii£<DmMM 2 o—^ 

[ O 14 4] 

Hb2 8] 



C5 8 ) 



bJSfld 1 
2 



C5 9] 

[0 14 5] ^ife^jl 9 l-(3 t 3- ^^^^^-/U)-2- 
X3S 1 p- hyt-rc^^^7^>-^3, 3-v^^ ^-/P^^yPCD-a- 



3, 3-^^ ^Vl^^ y — (2 g) CDTHF (50 mL) 
-78°C-Cn-^^l- y -^-^^ (1.72 N, inhexane, 12.5m 

D^rSPx.. -78T: id T 205* m U 7c 0 p- h/t^n;x;*/u- 

^^^^^y K (3. 73g) COTHF (30 mL) mi&&JJflX^ 
-78°C t£ -C20^mmW U fd^fc „ ^iiOti^Lfco O 

t(CTl ^im^UTc^^. ^J^i-^ikTK (lOOmL) 

y =f- Z^-Zf =f- J\y [5 8. St^T s f^up- h/Wzn^^/V^^/U- 
3£$r^-T] (4. 96g, l&#599%> JWT^^^#j+i^ 

IR (neat) : 2950, 1600, 1470, 1360, 1170cm -1 
A H-NMR (DMS0-d 6 ) 6:0.82 (9H, s) , 1.50 (2H, t, 
J - 7. 20 Hz), 2.43 (3H, s), 4.07 (2H, t, J = 7. 0 
Hz), 7.49 (2H, d, J=8. 3 Hz), 7.79 (2H, d, J= 8. 3 H 
z). 

[O 1 4 6] X3fM2 l-(3, 3- ^/V^^/U)-2-r7m 

2-7x^yK-^ (2.2 g) t±l2Xmi-C^L 
fcp- h A^n^^/l^^^, 3-^y ^/l^^/^- [5 8] 
(2.92g) £r/fiV^. ^ife^l ^fPl^^^^iCi *) % 1- 
(3,3- ^Vl^^vW)-2-:7^ V K— [5 9] 



C60) 



»fc#J 2 0 
R ,2 =Br 

mmm z 1 

R 12 =CHO 

mmm 2 2 

mp 86. 5-89. 5°C 

1 H-NMR (CDCI3 ) 6: 0.83 (9H, s), 1.39-1.55 (2 
H, m), 4.10-4.27 (2H, m) , 6.52 (1H, s), 7.06 (1H, t, 
J = 6. 9 Hz), 7.19 (1H, t, J = 7. 0 Hz), 7.41-7.68 
(7H, m). 

[0 14 7] mM&\2, O 3-^a^-l-(3, 3-v^y "f-/Vzf 
^/V)-2-^7 ^^/W is K — A" 

jV)-2-~7 ^~;\/^ 1/ V' — A* [5 9] (0. 700 g) OGS^/ffc; 
mm (10 mL) ^^{d. N-^D^e^^ ^ K (NBS, 

0.494 g) mmz.-c2 mmmm^f^ sc^mr 

3ZCD3-^& ^t-l-(3, 3-^^ ^-yU-y-^/U) ~2~Z7 1/ 
Y — As [ 6 O . R 12 = B r ] (0. 26g, J|X^29%) &t%fz. 0 

mp 89. 0-90. 5<C 

X H-NMR (CDClg ) 6: 0.83 (9H, s) , 1.42-1.59 (2 
H, ra), 4.01-4.11 (2H, m), 7.15-7.40 (3H, m) , 7.42- 
7.55 (5H, m), 7.57-7.65 (1H, m) . 

[0 14 8] ^Jfe^j2 1 l-(3, 3- ^V^^/l^)-3- 
Thyl^ 5 /L--2- -y =r. ^/U-f >- K — yl^- 

N ( N-^f/^/^7^ K (DMF, 5 mDlZ.Tk&T^-*'^ 
mtV >- (0. 774 b)^75D^L. ^b^^Jfe^Jl 9<7^X^2 
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— /V- C5 9] (0.700 g)<7>DMF(5 raL) ^^DX.fc 0 - 

10 : 1)[:T^L, $ ib^^^^-^^hnm^ LTfife 
^^c01-(3, 3- v 5 ^ ^-^Zf^-?\^) -3-^/U ^ ylx- 2- ^7^^ 
/W>-K— /V [6 0, R 12 =CHO] <0. 541 g, 4X^70 

mp 115. 0-118. St 

1 H-NMR (CDC1 3 ) 6: 0.86 (9H, s) , 1.55-1.69 (2 
H, m), 3.99-4.11 (2H, m), 7.28-7.60 (8h\ m) , 8. 40~ 
8.50 (1H, m), 9.67 (1H, s) . 
[0 14 9] 3^Ste^j2 2 3-7'ir^/Wl-(3, 



N.N-^^^/PT'ir K (2 mL) „ ^^fbU >- 

(0.061 g)£^l»Hjl 9(Z)Ig2^U;l-(3,3- 
^ ^vU^-^/U) -2-^7 m rz/i^ K — /I** (59] (0. 100 



>- K' — TV [60, R 1 



= COCH 3 J (0.028 g, 24%) 



mp 121. 0-122. 5t 

^-NMR (CDCI3 ) 6 : 0. 81 (9H, s) , 1.49-1.62 (2 
H, m), 1.95 (3H, s) , 3.80-3.93 (2H, m) , 7.27-7.60 
(8H, m), 8.43-8.58 (1H, s) . 
[0150] MMM 2 3 l--f U ]) A*- 2- 37 ^ ^/l^ 

^ K — TV 

[0151] 
[fb2 9] 



C3 5 3 



mmm 2 3 



10 15 2] v?> 7~;is7fr/UJ±y ^ K (lOmL) 60% tK 

^fb-^ h!J (240mg) t 2-^ ^ V K — /V [ 3 

5] (i.3og> frmik^tL, mB.T-c3o^mwm, ^?m.t 

y^U-U/V^ o^-f K(0. 35mL) ^P^L. 1.5 Wfflflfe 
SJ^^^^fPSW7K(50mI.)^^P^L. ^ 
— (100mL)T?f4ttl^. 7Ki5fc (50mL) Ufeo ^$Ug£r 

fco m£--> y # j^<? vvy-y (—^r 

"^>- : g£6£^^/l- = 200 : 1 ) i:t^iLfcfii, Wife 
yy< 1/ y yU-2- ^ rr. -/L^-r >- K — /V [61) (462mg, 



4X3*58%) ^r^fcj WVt-^co^i^^nh, 
mp 37-38^ 

IR (KBr) : 3400, 3060, 2960, 1690 cm -1 

1 H-NMR (DMS0-d 6 ) 6 : 0. 64 (6H, d, J=6. 6Hz) , 1. 

79-2.04 (1H, m), 2. 23 (2H, d t J=6. 9Hz) , 6. 81 (1H, s) 

. 7.20-7.39 (2H, m) , 7.39-7.59 (5H, m) , 7.59-7.70 

(1H, m) f 8.04-8.20 (1H, m> . 

[o i 5 3] mmm2 A^^m^^mmm^ s^t:-^ 

[ 0 1 5 4] 

Hb3 o] 



C6 23 



mmm2 a 



[Ol 55] ^Mfifety] 2 4 2-7x^;Wh tV^p^/W 

60%7K^^t:-^- h 1/ ( 400mg) <t THF (15mL) <t CO^V^ 

$gmi~2-^ ^=./u^T >- K—7U- [ [6 2. R 13 = H] „ 

[35] icic] (i. 53 g ) frmz.* mm-T?3o$rm& 

^D^/V^P7^ K (1.25mL) ^ *3>o < 9 > ?gjT 

'^®T455>itmg, B.mm,^m^m^^miK do 

OmL ) ^—^/U (150mL ) WlffiSErfTW 3T$SJ^ 

doomL ) , (mm^jf*f?j») mm 



R ,3 =H 

R 13 =CH: 



C 6 3) 

— (— =*r^>- : gm£^5Vi- = 50 : 1) {Jli^^L, ^ 
fei#=02-7x^-l- tV-<p^;H^K^ [6 3, 
R 13 -H] (2. 08g „ 4X^97%) \^~T\z.Zz<r>m 

IR (KBr) : 3040, 2950, 2850, 1710, 1600, 1580, 153 
0 cm -1 

1 H— NMR (DMS0-d 6 ) 6 : 0. 90 (9H, s) , 6.86 (1H, 
s), 7.10-7.58 (8H. m) , 7. 60-7. 70 (1H, m) . 
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[0 15 6] mMW2 5 3-^^-/1^-2- t? 

60%7K^-ft-^ h y £ A ( 58mg ) . THF (5mL ) „ 3-p< 
^ /U -2- ^^~/W>-K— A- (6 2, R l3 =CH 3 3 

(300mg ) t tV^n^r^^ny^ K (0. 18mL) ^rffl^ 
X. J^-JS^i 1 7ZC^2 t H^id^^St 3-^^/U- 2-^7 

trV^tJ^f /Wf >- K — /V- (6 3, R 13 =C 
H 3 ] (72m g> 0X^17%) <M#fc Q 

o-Y/W^^K— /l^ [6 3. R 13 =CH 3 ] (lOmg) £r^# 



fc 0 ^T^-^^^^^r^^o 
mp 75-771C 

IR (KBr) : 1700, 1600 cm -1 

X H-NMR <DMS0-d 6 ) 6 : 0. 86 (9H, s) , 2. 30 (3H, 
s), 7.14-7.35 (3H, m) , 7. 38-7. 70 <6H, m) . 
[O 1 5 7] -mmm^ 6 1- tert-X^/l^^^#/Vtf? 

2 6 ©jb^O^Xg^^TJl/T 
[01581 
[^3 1] 




H 

(64) 



mmm 2 s 



[0159] f;W2- :7 ^ ^/l^ ^ K — /V [6 4} 

(0. 200g, 0. 965mraol) <Z3THF (5mL) WWl^, n^Wt^-ter 
t-^f-;K 0. 211g, 0. 965mmol) COTHF (5mL) t N, N- ^ 

^ f/Vr ^ y tf y (0. 059g, 0. 482mmol) t £r£P;t, 

(0- 21 lg, 0. 965mmol) kN,N~U* ^/V7 y^(0.0 
59g, 0. 482mmol) £riE£P lfit-T5 U7S: 0 

20:1) i^-ctnm-r z> t izx v &&nmco i-tert- zf-f- 




[6 5) (0. 094£, 6 iD^fe2%) £r^#f c 
mp 88. 5-89. 5°C 

IR (KBr) : 2950, 1730, 1225, 1145, 
X H-NMR (CDC1 3 ) 6 : 1.24( 9H, s ) 
51 (1H, s ), 7. 09(lH,d), 7. 15{ 1H, 
55-7. 30 < 5H, m ). 
[ O 1 6 O ] MMffl 2 7 1, 3- 3, 3 
V /V) -2-^7 =n >- K— /V 

[0161] 
1^3 2] 



1120cm _1 
, 2. 54 (3H, s), 6. 
t, J=7. 3Hz ) , 7. 

v 5 ^ ^/I'Zf*?- 



MMffl 2 7 



CS 5 ) 



[0162] 'I-*? =c V K — A' (3 5) (3. OOg) (75 

-O"tf^(120mL) *f-A^rm$s&J*Z?v*'*r>f 
K<£>THF *£*£(34niUata?0. 9mol/L) £:?BTU, 2B#RfljS 

/V>^y /V^ P ^-T K<4. 3mL) ^ITt, 16B#RJJ3««t£ 

3i^^(400mL> ta^P^i^7K(120mLX2) "C?5fc#- 

<3, 3-^^ =f-/^^y=f- y /l^)-2-77 ^^yU-f >- F— /V [ 6 
6] < 153mg, EX-r\^(&®!i±&7jk 




6 6 : )_ 



IR (KBr) : 3400, 3010, 2920, 1720, 1645 1 



1600, 157 

0, 1540 cm" 

i H— NMR (DMSO-d 6 ) 5: 0. 60-0. 87 (18H, m ), 2. 09 ( 4 
H, s ), 7. 30-7. 49 ( 2H, m ), 7. 53-7. 70 ( 5H, ra), 7.9 
2-8. 10 ( 2H, m) . 
[0 16 3] ^MM2 8 1-tert- ^f-^^r^^ 

[0164] 
Hb3 3] 
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C 6 7) 



[Ol 65] 2- zr.—/\ss<ZS XV ^ /V [67] 

(1 gK 6 o%?Mfitr*- h V VJ* (0.21 g) „ ILffiM*?- 
tert-^^/U (1. 12 g) $rfflVN-C, ^Jfe^J 1 <h iKl^tCft 

-2- 7x^^yX^f^y-;U [6 8] (1.35 g, 89 

IR (KBr) : 1737, 775, 765, 748, 695 cm -1 

A H-NMR (CDC1 3 ) 6 : 1.40 (9H, s) , 7.32-7.42 (2 

H, m), 7.42-7.53 (3H,m), 7. 57-7. 69 (2H, m) , 7.74-7. 



C 6 9 3 



CHO 



(6 8] 

84 (1H, m), 7. 99-8. 11 (1H, 



m>. 



[O 1 6 6] 9 1-tert- ^^Vl^^f *S$J 

[0167] 
Hb3 4] 



itS 1 C 7 0 J ^ 



(7 1) 



5?MM2 9 
IS2 



f?M«»J 2 9 
Xg 3 



[7 2) 



V 



y- 



[0168] 1 2-T ^ y-4- ^ f;U-N- ^<1/&T) 3 D 

y ^j&xzz-y % y -5- ^f;wN- -o^y^v 

^^XT/l^ fc: K( 6.367 g, 60 mmol )COx^y-/v( 
120 mL )^*&t^ h y U-^-3, 4- S^T" 51 >- [6 9] ( 7. 33 
0 g, 60 mmol )&M?L^ 5 ^^DI^jS^ Ufc e M*S*£T 

y-4- ^^;u-n- ^y^Ur^r^yy [70] t 2-t 
^f/wN- ^y^ufyr^yy (71] t& 

^^LW-CDW^^tfo t L.T^7t( 13.424 g ) 0 \ZXT\Z.*z<F>m 

X H-NMR (CDCI3 ) 6: 8. 46( 1H, s ). 7. 78~7. 95( 2H, 
m >, 7. 2-7. 6( 3H, m) , 2. 24( 3H , s ). 



C 7 4 J 

win mixture 

[0 16 9] X^2 5(6)-^f;W2- r^^/WO-;/ 

[d] ^ 

•^^r^y^ [70] <t2~r$y-5- ^^/v^v^y^ 

>-T"^y>- [7 1] t comity) (13. 424g) CDpnxx^/U 
-A( 180 mL )mm\^7K^Tm^m^{ 26. 603 g, 60 mmo 

^^%^t^u. ^^i^io°/o^^^7 y ^^^K^^^PX.^ 

o h ^ ^ ^7 ^ — ( — dr-t!-^ : 
g£^^vv= 3 : 1 ) , £ b^ff^ R ( *?S— /W 

^/v .^r-t?-v )ic-c*ftSiL.-c, ^^^^^co5(e)- ^ 

^•/V-2- ^^r^/WO-v'Cd] ^^^y*- /V [7 2] ( 6. 
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615 g, \\L^m [6 9] frhtomnifrm 53 % > £^#/c 0 

£JL T l£ ^ O^ri* ^r1- 0 
mp. 230 X:( ) 

IR (KBr> : 1450, 1400, 1308, 700cm" 1 
X H-NMR (MeOH-d 4 ) 6 : 2. 47 ( 3H, s ), 7. 09 ( 1H, d 

d, J=8. 2, 1.0 Hz ),7. 09 ( 1H, brs ),7. 39 ( 1H, td, b 
rs), 7. 35-7. 62 ( 4H, m ),8. 00-8. 19 ( 2H, m ). 

[O 1 7 O] X5g3 1-tert- 'Zf^-JX'^r^r^'ft 

-s- yf/w2- 7x^y^yy[d] ^ ^ yy-/^t^ 1 

-O-^Ld] ^ ^VWl-CD-g^ 

6 0 VoTkmit-r by 1.267 g, 31. 691 mmol ) CDDM 

F(80 mD^^Mt-. _hl5X^2^?H®iU^c5(6)- ^vt- 
-2- 37 mjn/V-0-y[d] ^ [7 23 ( 6. Og, 

28.810mmol )^Px. s 30^>^^^ Ufc 0 mt-Zl^^^ 
-tert-^^yl^(6. 917g, 31.691 mmol ) CDDMF( 20 mL ) 

^^^r^KTR^^^tL. ^nn *;UA-Cftffl L7c 0 

^-f — ( — *r-*zs : ^g£^5-/V=4 : 1 ) (^Tf#^L 
X. 1-tert- ^^/U^^r->^7/V/}<^^-5- * -? 
^ -/W<>-y [ d ] ^^^y^^v j; 7 3 j jg,^ l-tert-3/ 

[d] [7 4] <tCO?m^#K ca. 1:1 mixtur 

e, 8. 724 g, 42^98 %) £r*#fc 0 WTC^^S^tO I 
R *5 J: TJ* N M R & ^ff- 0 

IR (KBr ) : 2920, 1730, 1475, 1340, 1220, 1140, 1 
055. 845, 810, 775, 695 cm" 1 

A H-NMR <CDC1 3 ) 6:1.38, 1.40< total 9H, each s 

), 2.49, 2. 53 ( total 3H, each s ) , 7. 36-7. 25 ( 1 
H, m ) , 7. 40-7. 53 < 3H, m ) , 7. 55-7. 65 ( 2. 5H, m) , 
7. 66 ( 0. 5H, d, J= 8.5 Hz ), 7. 88 ( 0. 5H, s ) , 7. 90 
( 0. 5H, d, J=8. 4 Hz) . 

[0171] mmm 1 i l - s ^m^^^rn^. 
t b&tp&k [ 12S i ] i l — 8 & m^^tt^mmi- 1 

Sftf 1 ^^ O. 1 %!> ViiLi7;^* ^^tf P B s + 
mm-C 4 X 1 O s eel 1 /m L tCgg£3 Ufc G C <0£r'P 

1) ffc-S^ Cl] <*fcJ3^rcoJ£) 

[Hrrffi^^No. 209 cm-tik^ttm) 

3) , 4) *3j;r/ 



100 /zL(C, [ 125 I ] IL-8 : 0. 

25 nM) t, nam \^\^Tz.&mmmxmhfriz.ik& 

i(DDMSO^i5/tL (i^M: 3 0juM) t 
L. 4tHtm«$t^ 0. l%^i/jfiltT 
;^?y^PBS + ^7 5 0 ML^Btf: 0 ^ CO 

SrM^Ufc. j£*5. ^^^tc*f-rs [ 1Z5 I ] IL-8 

<e*4*j*w*§-&-* wt^co il-8 <v%tm&Mm^te 

I^L-Tc [ 125 I ] I L - 8 COS) fi, iif2J&mc-C2M& 

0^coibl>^co*^ mm i l— 8 i OmL^ 

[ l25 i ] i l - s co^mmm^m^. ^m^mt^i^ 

te^W^^A^SSLei^-rsfta&fc:, ^ l tc, ^^§^co^ 
f b^^fco 3 o M Mffifi-eco^ff 1 ^ ^ I L - 8 co4$Mto££ 

[0172] 
[^1 1 



tr-r 



I 
l 

i 



6 3, 
8 6. 
3 9 . 
2 8. 

6 5 . 
8 0. 

7 8. 
5 8. 



[J. Exp. Med. , 167> pl k47 
-1559 (1988) ] CD^&ac^ew ^b^^CO h^fPp 1 ^ 

I^I^3(0{t^it3nM I L-8tdJ;;5£?^36fc 



I L - 
[0174] 



2) 



3) 
4) 
5) 

[O 1 7 5] 1) „ 3) *5i(/4) 
0 > S/^-a-CQiSV^tCiaLfc,, 1) 



10. 0 m g 

4 6. 6 ra g 

2 0 w t % 

3 O w t % 

5 0 w t % 
2 4. O m g 

4 . O m g 

O . 4 m g 
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?^^^r*T^ (flF : 6. 3 mm „ 6. 0 mm R) IT 
1^8. 5mg^JtLfc 0 

[oi7 6] rco^iJt^^ic:jc£:uxia^ J mv>fc,ttSS 

i) ft^4& ci] c*7t^-eco» 

2) 

3) ^7ryy^^i/r>A 

K^^^^^r^-fe/W- 2 O Omgfo^ilLto 

l) fb-&4& C13 (*fcfi^©«) 
2) 

3) ^s^j&tr 



[01771 

5 0 g 
9 3 5 g 
1 5 g 

[0178] 



5 m g 
1 0 O m g 
1 O m L 

/to 



o >- S^CDfe^ 



(51) Int. CI. 1 
A 6 1 K 

C O 7 D 



31/415 
31/47 
209/10 
209/12 
209/14 
235/18 
401/12 



ABE 
A B G 



2 0 9 
2 3 5 



F I 

A 6 1 K 



C 0 7 D 



31/415 
31/47 
209/10 
209/12 
209/14 
235/18 
401/12 



ABE 
ABG 



2 0 9 
2 3 5 



^ra^^ffTiB^TC^ 2 T I 25# 1 ^ #c 

*zmm&:Jjrfimm3z& 2ts 25#= 1 t* 



(72) $&m%- 



(72) 



-xmm^c^mm^L^^ 2ti 25^ 1 ^ 

_h$3P 9!J£ 

mm mm 

^ra^rfT^^2TS25#lt £fc 
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